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
)XOO GHWDLOV RI KRZ WR VXEPLW D PDQXVFULSW IRU SXEOLFDWLRQ LQ 1DWXUDO 3URGXFW &RPPXQLFDWLRQV DUH JLYHQ LQ ,QIRUPDWLRQ IRU $XWKRUV RQ RXU :HE VLWH
KWWSZZZQDWXUDOSURGXFWXV

$XWKRUV PD\ UHSURGXFHUHSXEOLVK SRUWLRQV RI WKHLU SXEOLVKHG FRQWULEXWLRQ ZLWKRXW VHHNLQJ SHUPLVVLRQ IURP 13& SURYLGHG WKDW DQ\ VXFK UHSXEOLFDWLRQ LV
DFFRPSDQLHG E\ DQ DFNQRZOHGJPHQW RULJLQDO FLWDWLRQ5HSURGXFHG E\ SHUPLVVLRQ RI 1DWXUDO 3URGXFW &RPPXQLFDWLRQV $Q\ XQDXWKRUL]HG UHSURGXFWLRQ
WUDQVPLVVLRQRUVWRUDJHPD\UHVXOWLQHLWKHUFLYLORUFULPLQDOOLDELOLW\

7KHSXEOLFDWLRQRIHDFKRIWKHDUWLFOHVFRQWDLQHGKHUHLQLVSURWHFWHGE\FRS\ULJKW([FHSWDVDOORZHGXQGHUQDWLRQDO³IDLUXVH´ODZVFRS\LQJLVQRWSHUPLWWHGE\
DQ\PHDQVRUIRUDQ\SXUSRVHVXFKDVIRUGLVWULEXWLRQWRDQ\WKLUGSDUW\ZKHWKHUE\VDOHORDQJLIWRURWKHUZLVHDVDJHQWH[SUHVVRULPSOLHGRIDQ\WKLUG
SDUW\IRUSXUSRVHVRIDGYHUWLVLQJRUSURPRWLRQRUWRFUHDWHFROOHFWLYHRUGHULYDWLYHZRUNV6XFKSHUPLVVLRQUHTXHVWVRURWKHULQTXLULHVVKRXOGEHDGGUHVVHG
WR WKH 1DWXUDO 3URGXFW ,QF 13, $ SKRWRFRS\ OLFHQVH LV DYDLODEOH IURP WKH 13, IRU LQVWLWXWLRQDO VXEVFULEHUV WKDW QHHG WR PDNH PXOWLSOH FRSLHV RI VLQJOH
DUWLFOHVIRULQWHUQDOVWXG\RUUHVHDUFKSXUSRVHV

7R6XEVFULEH 1DWXUDO3URGXFW&RPPXQLFDWLRQV LVD MRXUQDOSXEOLVKHGPRQWKO\VXEVFULSWLRQSULFH863ULQW ,661;86
:HEHGLWLRQ,661863ULQWVLQJOHVLWHRQOLQH863HUVRQDORQOLQH2UGHUVVKRXOGEHDGGUHVVHGWR6XEVFULSWLRQ'HSDUWPHQW
1DWXUDO3URGXFW&RPPXQLFDWLRQV1DWXUDO3URGXFW,QF$QGHUVRQ3DUN/DQH:HVWHUYLOOH2KLR86$6XEVFULSWLRQVDUHUHQHZHGRQDQDQQXDO
EDVLV&ODLPVIRUQRQUHFHLSWRILVVXHVZLOOEHKRQRUHGLIPDGHZLWKLQWKUHHPRQWKVRISXEOLFDWLRQRIWKHLVVXH$OOLVVXHVDUHGLVSDWFKHGE\DLUPDLOWKURXJKRXW
WKHZRUOGH[FOXGLQJWKH86$DQG&DQDGD
13& 1DWXUDO3URGXFW&RPPXQLFDWLRQV
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CapsicumJHQXV6RODQDFHDHLVQDWLYHWRWKH$PHULFDV7RGD\LWLVDQLPSRUWDQWDJULFXOWXUDOFURSFXOWLYDWHGDURXQGWKHZRUOGQRWRQO\GXHWRLWVHFRQRPLF
LPSRUWDQFHEXW DOVR IRU WKHQXWULWLRQDOYDOXHRI WKH IUXLWV$PRQJ WKHLU SK\WRFKHPLFDO FRQVWLWXHQWV FDSVDLFLQRLGV DUH FKDUDFWHULVWLF DQG UHVSRQVLEOHRI WKH
SXQJHQF\ RI VKDUSWDVWLQJ FXOWLYDUV 0RUHRYHUCapsicum DQG FDSVDLFLQRLGV PDLQO\ FDSVDLFLQ KDYH EHHQ ODUJHO\ VWXGLHG EHFDXVH RI WKHLU KHDOWK EHQHILWV
7KXVWKLVVWXG\UHYLHZVWKHVFLHQWLILFNQRZOHGJHDERXWCapsicumVSSDQGWKHLUSK\WRFKHPLFDOVDJDLQVWFDQFHUGLDEHWHVJDVWURLQWHVWLQDOGLVHDVHVSDLQDQG
PHWDEROLFV\QGURPHDVZHOODVWKHLUDQWLR[LGDQWDQGDQWLPLFURELDODFWLYLW\7KHVHELRDFWLYLWLHVFDQEHWKHEDVLVRIWKHIRUPXODWLRQRIIXQFWLRQDOLQJUHGLHQWVDQG
QDWXUDOSUHVHUYDWLYHVFRQWDLQLQJCapsicumH[WUDFWVRULVRODWHGFRPSRXQGV

.H\ZRUGVCapsicum&DSVDLFLQ3HSSHU0HWDEROLFV\QGURPH1DWXUDOSUHVHUYDWLYH



,QWURGXFWLRQ
0HGLFLQDOSODQWVDUHFRQVLGHUHGDVVLJQLILFDQWQDWXUDO UHPHGLHVIRU
WKH WUHDWPHQWRIYDULRXVGLVHDVHV >@1DWXUDOSURGXFWVRIKLJKHU
SODQWV EH SRWHQWLDO SURYLGH D QHZ VRXUFH RI FXUDWLYH DJHQWV ZLWK
PD\EHQRYHOPHFKDQLVPVRIDFWLYLW\>@

Capsicum VSS DUH SRSXODU YHJHWDEOHV JURZQ DQG FRQVXPHG
WKURXJKRXW WKH ZRUOG >@ 7KH\ EHORQJ WR WKH IDPLO\ 6RODQDFHDH
WKDW FRPSULVHV  JHQHUD DQG  VSHFLHV 7KLV SODQW IDPLO\ LV
QDWLYH WR WKH $PHULFDV DQG LQFOXGHV YHJHWDEOHV VXFK DV SHSSHU
WRPDWR DQG SRWDWR >@ ,Q IDFW FKLOL SHSSHUV DOVR FKLOH SHSSHU
FKLOOL SHSSHU RU VLPSO\ FKLOOL DUH WKH ROGHVW FURSV FXOWLYDWHG E\
1DWLYH $PHULFDQV EHWZHHQ  DQG  %& >@ 0RUHRYHU
Capsicum VSS KDYH EHHQ XVHG LQ WUDGLWLRQDO PHGLFLQDO SUDFWLFHV
VLQFH SUH+LVSDQLF WLPHV IURP $]WHFV DQG 0D\DQV 7RGD\ WKLV
JHQXV LV FXOWLYDWHG LQ YDULRXV UHJLRQV RI WKH ZRUOG LQFOXGLQJ
WURSLFDO VXEWURSLFDO DQG WHPSHUDWH UHJLRQV RI $IULFD $VLD DQG
$PHULFDDVZHOODVWKH0HGLWHUUDQHDQEDVLQWKDQNVWRLWVHFRQRPLF
LPSRUWDQFHDQGWKHQXWULWLRQDOYDOXHRIWKHIUXLWV7DEOH$PRQJ
WKHILYHUHFRJQL]HGFXOWLYDWHGVSHFLHVRIWKLVJHQXVDUHC. chinense, 
C. annuum C. pubescensC. baccatum DQGC. frutescens>@
3HSSHUV DUH D JRRG VRXUFH RI YLWDPLQV & DQG ( SURYLWDPLQ $
FDURWHQRLGVDVZHOO DVSKHQROLF FRPSRXQGV DOO WKHVHFRPSRQHQWV
DUHUHODWHGWRWKHWRWDODQWLR[LGDQWDFWLYLW\RIWKLVSODQWIRRGDQGLWV
ELRDFWLYH SURSHUWLHV >@ 7KH PRVW FKDUDFWHULVWLF SKHQROLF
GHULYDWLYHV IRXQG LQ SHSSHU IUXLWV LV FDSVDLFLQRLGV YDQLOO\ODPLQH
OLQNHG ZLWK D EUDQFKHGFKDLQ IDWW\ DFLG VXFK DV FDSVDLFLQ DQG
GLK\GURFDSVDLFLQ )LJXUHZKLFKDUH UHVSRQVLEOH IRURI WKH
SXQJHQF\RISHSSHUV>@7KHGHJUHHRISXQJHQF\GHSHQGVRQWKH
Capsicum VSHFLHV DQG FXOWLYDU 7KH FRQWHQWV RI WKHVH FRPSRXQGV
PD\YDU\EHWZHHQXQGHWHFWDEOHLQFHUWDLQQRQSXQJHQWFXOWLYDUVWR
 PJ J LQ SXQJHQW RQHV UHVSHFWLYHO\ >@ 7KH FDSVLQRLGV
FDSVLDWH DQG GLK\GURFDSVLDWH WZR QRQSXQJHQW DQDORJXHV RI
FDSVDLFLQ DQG GLK\GURFDSVDLFLQ UHVSHFWLYHO\ KDYH DOVR EHHQ
GHVFULEHG LQ Capsicum VSS >@ 2WKHU SKHQROLF FRPSRXQGV DUH
IODYRQROVDQGIODYRQHJO\FRVLGHVDVZHOODVK\GUR[\FLQQDPLFDFLGV
>@

13& 1DWXUDO3URGXFW&RPPXQLFDWLRQV 9RO
1R
 


Natural Product Communications9RO 6DOHKLet al
6RPHRI WKHKHDOWKEHQHILWV UHODWHG WRCapsicum VVSFRQVXPSWLRQ
DV SDUW RI D QRUPDO GLHW RU UHODWHG WR LWV ELRDFWLYH PHWDEROLWHV DUH
VKRZQ LQ )LJXUH  7KHVH ELRDFWLYLWLHV DUH UHYLHZHG KHUH LQ WKH
VXEVHTXHQWVHFWLRQV

7DEOH1XWULWLRQDOFRPSRVLWLRQRICapsicum VSSIUXLWSHUJRIHGLEOHSRUWLRQ
>@

1XWULHQWD
6SLFHV
SHSSHU
UHGRU
FD\HQQHE
3HSSHUV
VZHHW
JUHHQ
UDZF
3HSSHUV
KRWFKLOL
JUHHQ
UDZG
3HSSHUV
VZHHW
\HOORZ
UDZF
:DWHUJ    
3URWHLQJ    
(QHUJ\NFDO    
&DUERK\GUDWHJ    
&DOFLXPPJ    
3KRVSKRUXVPJ    
6HOHQLXPȝJ    
,URQPJ    
6RGLXPPJ    
&RSSHUPJ    
3RWDVVLXPPJ    
)DWW\DFLGVWRWDOVDWXUDWHGJ    
)DWW\DFLGVWRWDO
PRQRXQVDWXUDWHGJ    
7RWDOOLSLGVIDWJ    
$VKJ    
1LDFLQPJ    
9LWDPLQ&WRWDODVFRUELFPJ    
7KLDPLQPJ    
9LWDPLQ%PJ    
&DURWHQHEHWDPJ    
&U\SWR[DQWKLQEHWDPJ   
D&RPSRVLWLRQ GDWD REWDLQHG IURP WKH 1DWLRQDO 1XWULHQW 'DWDEDVH IRU
6WDQGDUG 5HIHUHQFH 5HOHDVH  86'$ )RRG &RPSRVLWLRQ GDWDEDVH
KWWSVQGEQDOXVGDJRYQGEDFFHVHG
E6FLHQWLILFQDPHCapsicum frutescensRUCapsicum annuum. 
F6FLHQWLILFQDPHCapsicum annuum. 
G6FLHQWLILFQDPHCapsicum frutescens. 
 
)LJXUH([DPSOHRIKHDOWKEHQHILWVRIWKHFRQVXPSWLRQRICapsicumVSS

&DSVDLFLQ LV WKHPRVWVWXGLHGELRDFWLYHFRPSRXQGRICapsicum ,W
LV FRQVLGHUHG VDIH LQ D QRUPDO GDLO\ LQWDNH ,WV OHWKDO GRVH /'HVWLPDWHG LQ KXPDQV LV EHWZHHQ ± J FDSVDLFLQNJ DURXQG
 PJ SHU SHUVRQ >@ +RZHYHU LW LV NQRZQ WKDW FDSVDLFLQ
SUHVHQWLQKRWYDULHWLHVFDQFDXVHVNLQLUULWDWLRQDQGHGHPD$OVRLW
FDQ SURGXFH H\H LUULWDWLRQ DQG FDXVH FRUQHDO OHVLRQV LQ UDWV DQG
PLFH,QKDODWLRQFDXVHVEURQFKRFRQVWULFWLRQFRXJKLQJQDXVHDDQG
ORVV RI FRRUGLQDWLRQ LQ WKH XSSHU ERG\ ([SRVXUH WR FDSVDLFLQRLGV
PD\ UHVXOW LQ WHPSRUDU\ EOLQGQHVV ODFULPDWLRQ EXUQLQJ VHQVDWLRQ
SDLQ DQG VNLQ UHGQHVV QDVDO LUULWDWLRQ DV ZHOO DV G\VSQHD 7KHVH
HIIHFWVFDQEHDYRLGHGXVLQJQRQSXQJHQWSHSSHUV
&XOWLYDWLRQRICapsicum VSHFLHV
Capsicum LV D FRRO VHDVRQ FURS EXW Capsicum FDQ EH JURZQ
WKURXJKRXW WKH \HDU XQGHU FRQWUROOHG WHPSHUDWXUH DQG PRLVWXUH
FRQGLWLRQV 7KH DYHUDJH GD\ WHPSHUDWXUH UHTXLUHPHQW LV &
DQGQLJKW WHPSHUDWXUH&ZLWKUHODWLYHKXPLGLW\RI
7KLV FURS LV WHPSHUDWXUH VHQVLWLYH LI WKH WHPSHUDWXUH ULVHV DERYH
&RUIDOOVEHORZ&LWZLOOKDYHDGYHUVHHIIHFWV>@7KH
\LHOGRIJUHHQFDSVLFXPGHSHQGVXSRQYDULHW\DQGVHDVRQJHQHUDOO\
LW \LHOGV  WRQV SHU KHFWDUH LQ DERXW  PRQWKV ZKHUHDV LQ
JUHHQKRXVHWKLV\LHOGLVWRQVSHUKHFWDUHEXWWKHGXUDWLRQRI
FURSLVPRQWKV>@)RUJRRGSURGXFWLRQLW LVYHU\LPSRUWDQW
WKDWWKHVRLOLVSURSHUO\SORZHGWRSURYLGHDILQHWLOWK5DLVHGEHGV
RIVL]HFPZLGHDQGFPKHLJKWDUHIRUPHG0RUHRYHU
RUJDQLFPDQXUHDWWKHUDWHRINJPPXVWEHPL[HGZLWKVRLO
EHIRUH FXOWLYDWLRQ 2QH DSSOLFDWLRQ LV VXIILFLHQW WR JURZ WKUHH
FDSVLFXPFURSVVXFFHVVLYHO\>@

3URGXFWLYLW\ RI FDSVLFXP LV DIIHFWHG E\ VRLO VRODUL]DWLRQ RUJDQLF
IHUWLOL]HU DQG HQGRP\FRUUKL]DH > @ 3URSHU GHYHORSPHQW RI
SODQWV IORZHUV DQG IUXLWV FDQ EH DFKLHYHG E\ DGGLQJ RUJDQLF
IHUWLOL]HU >@ 7KH DGGLWLRQ RI RUJDQLF IHUWLOL]HU QRW RQO\ UHGXFHG
WKHFRVWRIFKHPLFDOIHUWLOL]HUEXWDOVRUHVXOWHGLQWKHSURGXFWLRQRI
VXSHULRUTXDOLW\IUXLW >@7KHDGGLWLRQRIRUJDQLF IHUWLOL]HU LQ
FDSVLFXP ILHOG UHVXOWHG LQ VLJQLILFDQW LQFUHDVH LQ VRLO FDUERQ
QLWURJHQS+FDWLRQH[FKDQJHFDSDFLW\DQGH[FKDQJHDEOH&D0J
DQG . ZKLFK LQYDULDEO\ HQKDQFH FURS \LHOG DQG SURGXFWLYLW\ RI
SHSSHU >@ +RZHYHU FRPELQDWLRQ RI VXQOLJKW DQG RUJDQLF
IHUWLOL]HUV KDV SRVLWLYH HIIHFW RQ FURS SURGXFWLYLW\ 7KH S+
UHTXLUHPHQW LV  IRU JHWWLQJ WKH KLJK SURGXFWLRQ 7KH \LHOG RI
VHYHUDOFURSVLVHQKDQFHGE\YHVLFXODUDUEXVFXODUP\FRUUKL]DOIXQJL
>@7KH\DUHLPSRUWDQWLQHFRORJLFDODJULFXOWXUHEHFDXVHRIWKH
EHQHILWV WKH\ SURYLGH WR WKH PDMRULW\ RI FXOWLYDUV DQG WKH
FRQVHUYDWLRQ RI WKH HQYLURQPHQW E\ DFWLQJ DV ELRIHUWLOL]HUV
ELRORJLFDOSURWHFWRUVDQGELRORJLFDOFRQWURODJHQWV>@

7KH PRVW LPSRUWDQW LVVXH LQ FXOWLYDWLRQ RI Capsicum LV WKH KLJK
VXVFHSWLELOLW\ RI WKH FURS WR D QXPEHU RI PLFURRUJDQLVPV YLUXVHV
DQG LQVHFWV >@ 7KH FRPPRQ GLVHDVHV RI Capsicum DUH URRW URW
EDFWHULDOOHDIVSRWOHDIFXUOPRVDLFVHHGOLQJGDPSLQJRIIDQGSHVWV
DWWDFNLQJIUXLWV7KHVXVFHSWLELOLW\RIWKHSODQWVYDULHVZLWKFOLPDWH
ORFDWLRQDQGWLPH6XVFHSWLELOLW\RICapsicumDQGPRVDLFLQFLGHQFH
UHSRUWHG IURP   +RZHYHU OHDI FXUO LV UHSRUWHG WR EH WKH
PRVWGHYDVWDWLQJGLVHDVHIRUCapsicum7KHGDPDJHRIFURSVGXHWR
SDWKRJHQDWWDFNFDQFDXVHFRPSOHWHORVV>@+HQFHWKHDUHDVZLWK
KLJKUDLQIDOODQGKXPLGLW\DUHQRWVXLWDEOHIRULWVFXOWLYDWLRQEHFDXVH
WKH\ SURPRWH IROLDU GLVHDVHV 0RUHRYHU WKH DUHDV ZLWK KLJK ZLQG
YHORFLW\ DUH QRW VXLWDEOH EHFDXVH WKH\ FRXOG HQKDQFH PDLQWHQDQFH
FRVWRI WKHVWUXFWXUH 7KHPRVWUHFRPPHQGHGVRLOIRUFDSVLFXPLV
ZHOOGUDLQHGVDQG\ORDPVRLOZLWKJRRGSHUFRODWLRQ>@

7UDGLWLRQDOPHWKRGVDUH UHFRPPHQGHG WRFRPEDW WKH VHTXHQWLDORU
VLPXOWDQHRXV LQIHFWLRXVGLVHDVHVFDXVHGE\PLFUREHVDQGSDWKRJHQ
WUHDWPHQW ZLWK FKHPLFDOV VWDUWLQJ ZLWK VHHG VRLO DQG SHULRGLF
VSUD\LQJ GXULQJ JURZWK PDWXUDWLRQ DQG ULSHQLQJ > @
,GHQWLILFDWLRQRIUHVLVWDQWYDULHWLHVDQGEUHHGLQJIRUGLVHDVHUHVLVWDQW
YDULHWLHV LV LQ SUDFWLFH ZRUOGZLGH IRU Capsicum FXOWLYDWLRQ 7KH
SXUH OLQH SURJHQ\ VHOHFWLRQ KDV EHHQ HPSOR\HG IRU JHQHWLF
XSJUDGLQJRIHFRQRPLFDWWULEXWHVRICapsicum>@

3K\WRFKHPLFDOFRPSRVLWLRQRICapsicum SODQWV
3HSSHU C. annuum / KDV EHHQ NQRZQ WR FXUH YDULRXV
GHJHQHUDWLYH KXPDQ GLVRUGHUV GXH WR WKH SUHVHQFH RI ELRDFWLYH
FRPSRXQGV >@%HOOSHSSHUV DOVRNQRZQDVVZHHWSHSSHURU
SHSSHU DUH D VLJQLILFDQW VRXUFH RI SKHQROLF FRPSRXQGV VXFK DV
TXHUFHWLQ OXWHROLQ DQG FDSVDLFLQRLGV >@ 7KHVH SKHQROLF
$UHYLHZRICapsicumVSS Natural Product Communications9RO
FRPSRXQGVSURYLGHSURWHFWLRQDJDLQVWFDQFHU LQVXUJHQFHGLDEHWHV
R[LGDWLYHVWUHVVFDUGLRYDVFXODUGLVHDVHVDQGQHXUDOGLVRUGHUVVXFK
DV3DUNLQVRQ¶VDQG$O]KHLPHU¶VGLVHDVH>@

C. annuum FDQ EH FRQVXPHG IUHVK RU SURFHVVHG DV SUHVHUYHV
VDXFHVRUGHK\GUDWHGSRZGHU,WLVDQLPSRUWDQWVRXUFHRIQXWULHQWV
VXFK DV SURYLWDPLQ $ FDURWHQH YLWDPLQ & DVFRUELF DFLG
FKORURSK\OOFDURWHQRLGVWRFRSKHUROVDQGFDOFLXPLQWKHKXPDQGLHW
>@&DSVDLFLQRLGV)LJXUHDUHH[KLELWVVHYHUDODSSOLFDWLRQV
LQ IRRG DQG SKDUPDF\ $GGLWLRQDO FDSVDLFLQRLGV FRQVLVW RI
GLK\GURFDSVDLFLQ KRPRGLK\GURFDSVDLFLQ QRUGLK\GURFDSVDLFLQ
QRUFDSVDLFLQ KRPRFDSVDLFLQ DQG QRUQRUFDSVDLFLQ >@
&DSVDLFLQRLGV DUH FRPSRXQGV FKDUDFWHULVWLF LQ SXQJHQW SHSSHU
ZKLFK LV QRUPDOO\ FRQVXPHG LQ 6RXWK $PHULFD 1HYHUWKHOHVV D
UHFHQW VWXG\ RQ WKUHH GLIIHUHQW QRQSXQJHQW YDULHWLHV µ,WDOLDQ
6ZHHW¶ JUHHQSHSSHU µ/DPX\R¶ \HOORZSHSSHU DQG µ&DOLIRUQLD
ZRQGHU¶ UHG SHSSHU VKRZHG WKDW WKH PDLQ SKHQROLF FODVVHV DUH
JO\FRVLGHGHULYDWLYHVRIIODYRQRLGVVXFKDVTXHUFHWLQGLOĮ/
UKDPQRS\UDQRVLGH DQG QDULJHQLQOȕ'ƎpFRXPDUR\O
JOXFRS\UDQRVLGH >@  2WKHU FRPSRXQGV RI QRQSXQJHQW FXOWLYDUV
RIC. annuumDUHFDSVLDWHGLK\GURFDSVLDWHDQGQRUGLK\GURFDSVLDWH
>@)LJXUH
)LJXUH([DPSOHVRIFKHPLFDOVWUXFWXUHVRIFDSVDLFLQRLGVDQGFDSVLQRLGV
FDSVDLFLQGLK\GURFDSVDLFLQFDSVLDWHDQGGLK\GURFDSVLDWH

%HOOSHSSHUFKDQJHV LWVFRORU IURPJUHHQ WR\HOORZDQG UHGZKLOH
ULSHQLQJ&KORURSK\OODQGFDURWHQRLGVDUHWKHPDMRUSK\WRFKHPLFDOV
UHVSRQVLEOHIRUJUHHQFRORU>@ZKLOHFRPSRXQGVVXFKDVĮDQGȕ
FDURWHQH ]HD[DQWKLQ OXWHROLQ DQG ȕFU\SWR[DQWKLQ DUH UHVSRQVLEOH
IRUWKH\HOORZFRORULQEHOOSHSSHU>@7KHUHGFRORURIEHOOSHSSHU
LV PDLQO\ GXH WR WKH SUHVHQFH RI FDSVDQWKLQ FDSVRUXELQ DQG
FDSVDQWKLQHSR[LGH >@ 7KH FRQFHQWUDWLRQV RI ELRDFWLYH
FRPSRXQGV LQ C. annuum LV VLJQLILFDQWO\ DIIHFWHG E\ GLIIHUHQW
PDWXULW\VWDJHV>@

7KHUHDUHGLIIHUHQWW\SHVRIPHWDEROLWHVSUHVHQWLQC. annuumVXFK
DVIRXUTXHUFHWLQJO\FRVLGHVQDPHO\TXHUFHWLQOUKDPQRVLGHO
JOXFRVLGHTXHUFHWLQOUKDPQRVLGHDQGTXHUFHWLQOJOXFRVLGH
OUKDPQRVLGH ZLWK UKDPQRVLGHJOXFRVLGH DWWDFKHG HLWKHU DW WKH
C RU C SRVLWLRQ )XUWKHUPRUH ILYH OXWHROLQ CJO\FRVLGHV
OXWHROLQ CKH[RVLGH OXWHROLQ CKH[RVLGH OXWHROLQ C
KH[RVLGHCSHQWRVLGH OXWHROLQ CSHQWRVLGHCKH[RVLGH DQG
OXWHROLQ GLCKH[RVLGH DORQJ ZLWK WZR OXWHROLQ OJO\FRVLGHV
OXWHROLQ ODSLRV\OJOXFRVLGH DQG OXWHROLQ DSLRV\ODFHW\O
JOXFRVLGHKDYHDOVREHHQLGHQWLILHGLQWKHSHULFDUSRISHSSHUIUXLWV
,Q DGGLWLRQ WZR DSLJHQLQ CJO\FRVLGHV ZHUH DOVR LGHQWLILHG DV
DSLJHQLQ CSHQWRVLGHCKH[RVLGH DQG DSLJHQLQ GLC
KH[RVLGH>@6WUXFWXUHVRICJO\FRVLGHVLVRODWHGIURPSHSSHUIUXLW
C. annuum /YDU&DSHO+RWDUHOXWHROLQCJOXFRVLGHOXWHROLQ
GLCJOXFRVLGH DQG DSLJHQLQ CJOXFRVLGHCDUDELQRVLGH
>@7KHFRPSRVLWLRQRISRO\SKHQROVPDLQO\YDULHGZLWKJHQHWLFV
GHYHORSPHQWDOVWDJHDQGHQYLURQPHQWDOFRQGLWLRQV>@

7UDGLWLRQDOPHGLFLQDOXVHRICapsicumJHQXV
1DWLYH IURP 0H[LFR DQG &HQWUDO $PHULFD Capsicum VSS KDYH
EHHQXVHGLQWUDGLWLRQDOPHGLFLQHSUDFWLFHVVLQFHSUH+LVSDQLFWLPHV
IURP $]WHFV DQG 0D\DQV ZKLFK LV ZHOO GRFXPHQWHG LQ VHYHUDO
FRGLFHV 7KH PRVW LPSRUWDQW RI WKHP LV FRQVLGHUHG Libellus de 
Medicinabilus Indorum Herbtis/LWWOHERRNRIWKHPHGLFLQDOKHUEV
RIWKH,QGLDQVZULWWHQE\WKHLQGLJHQRXVPHGLFLQHPDQ0DUWLQGHOD
&UX]LQ>@$W WKHEHJLQQLQJRI WKHWKFHQWXU\VWXGLHVRI
WKHERWDQLFDOSKDUPDFRSHLDRIWKHLQGLJHQRXV0D\DQLQKDELWDQWVRI
0HVRDPHULFD UHSRUWHG DSSUR[LPDWHO\  GLIIHUHQW KHDOWKUHODWHG
XVHV RI Capsicum VSS >@ LQFOXGLQJ WUHDWPHQW IRU DUWKULWLV
UKHXPDWLVP VWRPDFK DFKHV VNLQ UDVKHV DV ZHOO DV IRU DOOHYLDWLQJ
GRJ DQG VQDNH ELWHV +RZHYHU WKH XVH RI Capsicum IUXLWV LV QRW
H[FOXVLYHO\IURP/DWLQ$PHULFDDQGWKHLUPHGLFLQDOXVHVKDYHEHHQ
VSUHDG ZRUOGZLGH DORQJ ZLWK WKHLU FRQVXPSWLRQ DQG FXOWLYDWLRQ
+HQFH Capsicum IUXLWV DUH PHQWLRQHG LQ D FODVVLF WH[W RI WKH
7LEHWDQ PHGLFDO WUDGLWLRQ WKH ³%OXH %HU\OO´ WR LQFUHDVH WKH
GLJHVWLYH ZDUPWK RI WKH VWRPDFK DQG DV PHGLFDWLRQ IRU WKH
DOOHYLDWLRQ RI HGHPD KHPRUUKRLGV SDUDVLWLF SURWR]RD DQG OHSURV\
>@)XUWKHUPRUH LQ$IULFD WKH\DUHFRQVLGHUHGDVDQWLVSDVPRGLF
SXOPRQDU\GLVLQIHFWDQWFRXQWHULUULWDQWDQGDQWLWXVVLYHDJHQWV>@
,QJHQHUDO Capsicum IUXLWVDUHDSSOLHG WRSLFDOO\ LQSDLQGLVRUGHUV
QHXURSDWK\ FOXVWHU KHDGDFKH PLJUDLQH SVRULDVLV WULJHPLQDO
QHXUDOJLD DQG KHUSHV ]RVWHU $OVR LW KDV EHHQ XVHG WR WUHDW
G\VSHSVLDORVVRIDSSHWLWHIODWXOHQFHDWKHURVFOHURVLVVWURNHKHDUW
GLVHDVH DQGPXVFOH WHQVLRQ >@7RGD\ WKH IUXLWV IUHVKRUGULHG
DUHFRQVXPHGGDLO\E\DTXDUWHURIWKHJOREDOSRSXODWLRQDVVSLFHV
IRRGVXSSOHPHQWVDQGDGGLWLYHV

)RRGSUHVHUYDWLYHDSSOLFDWLRQVRISODQWVRIWKHJHQXVCapsicum 
7RGD\¶VFRQVXPHUVDUHIRFXVHGRQWKHW\SHVRILQJUHGLHQWVWKDWDUH
XVHG LQ IRRGV IRU IODYRULQJ FRORULQJ DQG SUHVHUYDWLRQ >@7R
DYRLG WKH VWLJPDRIFRPSOH[FKHPLFDOQDPHV IRRGFRPSDQLHVDUH
VHHNLQJDOWHUQDWLYHVWRWKHXVHRIFRPSOH[SUHVHUYDWLYHV&RQVXPHUV
ZDQW ³FOHDQ ODEHOV´ DQG SURGXFWV WKDW GR QRW FRQWDLQ WUDGLWLRQDO
FKHPLFDOSUHVHUYDWLYHV

7KHUHLVDQLQFUHDVLQJWUHQGWRXVHQDWXUDOELRLQJUHGLHQWVLQIRRGIRU
SUHVHUYDWLRQ H[WHQVLRQ RI VKHOIOLIH DQG PLFURELDO VDIHW\ >@
6SLFHVKDYH IRXQGDSSOLFDWLRQ LQDZLGH UDQJHRI IRRGVGXH WR WKH
H[WHQVLYH DUUD\ RI SK\WRFKHPLFDOV WKH\ SRVVHVV *LQJHU DOOVSLFH
SHSSHUQXWPHJFORYHVFHOHU\OHDYHVFKLYHVDQGSHSSHUDUHMXVWD
IHZ VSLFHV SURGXFHG WKURXJK WKH ZRUOG &DSVDLFLQ WKH PDMRU
FKHPLFDOFRPSRXQG IRXQG LQSXQJHQWSHSSHUV LV UHSRUWHG WRKDYH
DQWLPLFURELDO DFWLYLW\ DJDLQVW *UDPQHJDWLYH DQG *UDPSRVLWLYH
VSRLODJH DQG SDWKRJHQLF EDFWHULD >@ $V LQGLFDWHG HOVHZKHUH LQ
WKLVUHYLHZFDSVDLFLQFRQWULEXWHVWRWKHSXQJHQF\RISHSSHUVZKLFK
FDQOLPLWDSSOLFDWLRQLQFHUWDLQIRRGV\VWHPV

7KH DQWLPLFURELDO DFWLYLW\ RI SHSSHUV ZDV WKRXJKW WR EH VWULFWO\
DVVRFLDWHG ZLWK FDSVDLFLQ DQG GLK\GURFDSVDLFLQ DOWKRXJK UHVHDUFK
VXJJHVWV WKLV PD\ QRW EH WKH FDVH >@  $QWLPLFURELDO DFWLYLW\ RI
FDSVDLFLQ GLK\GURFDSVDLFLQ DQG FKU\VRHULRO LVRODWHG IURP WKH
DFHWRQLWULOH H[WUDFW RI C. frutescens ZDV WHVWHG DJDLQVW VHYHQ
PLFURRUJDQLVPV Escherichia coli, Pseudomonas aeruginosa, 
Klebsiella pneumoniae, Enterococcus faecalis, Bacillus subtilis, 
Staphylococcus aureus, DQGCandida albicans6XUSULVLQJO\XQGHU
WKH FRQGLWLRQV HYDOXDWHG FKU\VRHULRO VKRZHG WKH JUHDWHVW DFWLYLW\
DJDLQVW DOO PLFURRUJDQLVPV HYDOXDWHG ZLWK DQ 0,& RI  JP/
>@ ,QDIXUWKHUHIIRUW WRDGGUHVV WKLV LVVXH VXEIUDFWLRQVRIFUXGH
MDODSHxR H[WUDFW ZHUH FROOHFWHG DQG HYDOXDWHG IRU DQWLPLFURELDO
DFWLYLW\ DJDLQVW Listeria monocytogenes Salmonella enterica
%DLOGRQ DQG E. coli 2+ 2I WKH IUDFWLRQV FROOHFWHG WKH\
FRQVLVWHQWO\LQKLELWHGJURZWKRIL. monocytogenesKDGQRHIIHFWRQ
E. coli 2+ DQG RQO\ RQH IUDFWLRQ LQKLELWHG Salmonella >@
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 6DOHKLet al
7KH IUDFWLRQV WKDW H[KLELWHG WKH JUHDWHVW DFWLYLW\ ZHUH PDWFKHG WR
FDSVLDQRVLGHVZKLFKDUHDF\FOLFGLWHUSHQHJO\FRVLGHV7KHVHVWXGLHV
DUH QRW HQWLUHO\ FRQWUDGLFWRU\ DQG GHPRQVWUDWH WKDW VHYHUDO
FRPSRXQGV SURGXFHG E\ Capsicum SODQWV H[KLELW DQWLPLFURELDO
DFWLYLW\

5DWKHU WKDQ LQYHVWLJDWH WKH DQWLPLFURELDO DFWLRQ RI VSHFLILF
FRPSRQHQWV WKUHH KDEDxHUR FKLOL VDXFHV ZHUH XVHG GLUHFWO\ LQ D
ZHOOGLOXWLRQ DVVD\ >@ E. coli, Bacillus thuringiensis, Yersinia 
enterocolitica DQG Salmonella enterica VXEVS typhimurium ZHUH
LQRFXODWHG LQWR ZHOOV FRQWDLQLQJ FKLOL VDXFH DQG 0XHOOHU+LQWRQ
EURWK$W WKHKLJKHVWFRQFHQWUDWLRQ GLOXWLRQRIFKLOL VDXFHY. 
enterocoliticaDQGS. entericaZHUHFRPSOHWHO\LQKLELWHGZKLOH WKH
JURZWKRIE. coliDQGB. thuringiensisZDVQRWLQIOXHQFHG

5HVHDUFK FOHDUO\ VXJJHVWV WKDW YDULRXV SK\WRFKHPLFDOV RI SHSSHUV
H[KLELW DQWLPLFURELDO DFWLYLW\ 7KH FRXSOLQJ RI FDSVDLFLQ
GLK\GURFDSVDLFLQ DQG FKU\VRHULRO ZLWK DQWLPLFURELDO FRPSRXQGV
GHULYHG IURP RWKHU SODQWV RU PLFURELRORJLFDO VRXUFHV PD\ SURYH
PRUH HIIHFWLYH DQG PLWLJDWH VRPH QHJDWLYH DVSHFWV RI Capsicum
SODQWGHULYHG FRPSRXQGV OLQNHG WR SXQJHQF\ 0RUHRYHU QRYHO
PHWKRGV RI IRRG SURFHVVLQJ LQFOXGLQJ KLJK SUHVVXUH SURFHVVLQJ
+33SXOVHG OLJKWDQG89OLJKWDUHEHFRPLQJPRUHFRPPRQ WR
FRQWUROSDWKRJHQV8WLOL]DWLRQRICapsicumGHULYHGFRPSRXQGVZLWK
SURFHVVLQJPHWKRGVWKDWGRQRWLQIOXHQFHRUJDQROHSWLFTXDOLWLHVRID
IRRG PXVW EH FRQVLGHUHG ([DPSOHV RI WKLV W\SH RI KXUGOH
WHFKQRORJ\SURFHVVLQJDUHULFKLQOLWHUDWXUHEXWXVLQJRWKHUW\SHRI
QDWXUDOSURGXFWV$VDQH[DPSOH WKHFRPSRXQGQLVLQZDVXVHG LQ
FRPELQDWLRQZLWK+33WRFRQWURO WKHWKHUPRDFLGRSKLOLFDQGVSRUH
IRUPLQJ EDFWHULXP Alicyclobacillus acidoterrestris LQ DSSOH MXLFH
>@ 7KH LQYHVWLJDWRUV GHPRQVWUDWHG WKDW XVLQJ SUHVVXUH RI 
03D IRUPLQZLWKDQLVLQ FRQFHQWUDWLRQRI ,8P/HQDEOHG
WRWDOVSRUHLQDFWLYDWLRQRYHUORJ$OWKRXJKWKHWLPHUHTXLUHPHQW
RI WKHSURFHVVZRXOGEHSURKLELWLYH IRU FRPPHUFLDOXVH WKH VWXG\
GHPRQVWUDWHVWKHSURRIRIFRQFHSW

$ PDMRU JOREDO FRQFHUQ LV WKH SUHYDOHQFH RI DQWLELRWLF UHVLVWDQW
IRRGERUQH SDWKRJHQV 6RPH FRQVXPHUV DUH FRQFHUQHG WKDW WKH XVH
RI IRRGSUHVHUYDWLYHV VDQLWL]HUVDQGRWKHUV W\SHVRIDQWLPLFURELDOV
E\ WKH IRRG LQGXVWU\ FRQWULEXWHV WR WKH GHYHORSPHQW RI DQWLELRWLF
UHVLVWDQWEDFWHULD5HVHDUFKHUVLQYHVWLJDWHGWKHV\QHUJLVWLFHIIHFWRI
FDSVDLFLQDQGFLSURIOR[DFLQRQS. aureus>@VKRZLQJWKDWWKH0,&
RI FLSURIOR[DFLQ ZDV UHGXFHG  WR  IROG LQ WKH SUHVHQFH RI
FDSVDLFLQ

7KH DQWLPLFURELDO DFWLRQ RI Capsicum SK\WRFKHPLFDOV LV W\SLFDOO\
HYDOXDWHGXQGHUin vitroFRQGLWLRQV+RZHYHUWKHVHVWXGLHVPD\QRW
WUDQVODWH WR DFWLYLW\ LQ D FRPSOH[ IRRG PDWUL[ 7KXV UHVHDUFK
LQYHVWLJDWHGWKHLQKLELWRU\HIIHFWRIH[WUDFWVIURPCapsicumDJDLQVW
S typhimurium DQG P. aeruginosa LQRFXODWHG LQ PLQFHG EHHI $
FRQFHQWUDWLRQRIPOJRIPHDWVKRZHGDEDFWHULFLGDOHIIHFWIRU
P. aeruginosa ZKHUHDV P/J RI PHDW LQDFWLYDWHG Salmonella
,QWHUHVWLQJO\FRPELQLQJWKHCapsicumH[WUDFWZLWKVRGLXPFKORULGH
 ZZ ZDV RQO\ EHQHILFLDO DJDLQVW P. aeruginosa >@ 7KH
DQWLPLFURELDOFKDUDFWHULVWLFVRIVZHHWDQGKRWSHSSHUH[WUDFWVZHUH
HYDOXDWHG IRU FRQWUROOLQJ VSRLODJH DQG SDWKRJHQLF EDFWHULD
DVVRFLDWHGZLWK)DVVLHNKZHWVDOWHGIHUPHQWHGILVKSURGXFWV7KH
UHVHDUFK GHPRQVWUDWHV WKDW H[WUDFWV IURP KRW SHSSHU ZHUH
VLJQLILFDQWO\ P PRUH HIIHFWLYH LQ UHGXFLQJ WKHSRSXODWLRQ
RIVSRLODJHEDFWHULDRQ)DVVLHNKRYHUDGD\SHULRG>@

7KHDQWLPLFURELDOPRGHRIDFWLRQRICapsicumGHULYHGFRPSRXQGV
LV QRW FOHDUO\ HOXFLGDWHG  0RUHRYHU WKH DFFXPXODWLRQ RI S\UXYLF
DFLG DQG WKH UHGXFWLRQ RI $73 GHPRQVWUDWHG WKDW WKH H[WUDFW
LQIOXHQFHV FHOO PHPEUDQH SHUPHDELOLW\ DQG EDFWHULDO UHVSLUDWRU\
PHWDEROLVP ZKLFK XOWLPDWHO\ OHDGV WR GHDWK 1HYHUWKHOHVV PRGH
RIDFWLRQVWXGLHVQHHGWREHH[SDQGHGWRLQFOXGHDJUHDWHUYDULHW\RI
PLFURRUJDQLVPVEDFWHULD\HDVWDQGPROGV

&RPSOH[LQJFRPSRXQGVVXFKDVFDSVDLFLQZLWKRWKHUPROHFXOHV WR
PDNH PRUH HIILFLHQW GHOLYHU\ V\VWHPV e.g. PLFURFDSVXOHV PD\
EURDGHQ IRRG DSSOLFDWLRQ SRWHQWLDO >@ HVSHFLDOO\ IRU SURGXFWV LQ
ZKLFK SXQJHQF\ LV QRW D GHVLUDEOH DWWULEXWH $GGLWLRQDOO\
CapsicumGHULYHG H[WUDFWV FRXOG EH XVHG LQ DFWLYH SDFNDJLQJ
V\VWHPV $FKLHYLQJ JUHDWHU XVH RI CapsicumGHULYHG H[WUDFWV IRU
IRRG SUHVHUYDWLRQ E\ WKH IRRG LQGXVWU\ UHTXLUHV JUHDWHU UHVHDUFK
GHPRQVWUDWLQJHIILFDF\LQFRPSOH[IRRGV\VWHPVDQGGHPRQVWUDWLRQ
RIFRVWHIIHFWLYHQHVV

%LRORJLFDO DFWLYLWLHV RI Capsicum SODQW H[WUDFWV DQG WKHLU
FRQVWLWXHQWV3RWHQWLDODVDIXQFWLRQDOLQJUHGLHQW
 
Antioxidant activity 
$PRQJ Capsicum SK\WRFKHPLFDOV FDURWHQRLGV ZRUNV DV FRORULQJ
FRPSRXQGV LQ SHSSHUV DQG H[KLELWV D VLJQLILFDQW UROH WR SURYLGH
SURWHFWLRQ DJDLQVW FHOOV DQG WLVVXHV IURP KDUPIXO UHDFWLYH R[\JHQ
VSHFLHV 526 DFWLQJ DV VFDYHQJHUV RI VLQJOHW PROHFXODU R[\JHQ
SHUR[\OUDGLFDOVDQGUHDFWLYHQLWURJHQVSHFLHV5161RQHWKHOHVV
PXFKRIWKHWRWDODQWLR[LGDQWDFWLYLW\RICapsicumVSSLVUHODWHGWR
LWVSKHQROLFFRQWHQWQRWRQO\WRLWVYLWDPLQDQGFDURWHQRLGFRQWHQW
>@*HQHUDOO\ LQC. annuumC. frutescens DQGC. chinense WKH
FRQFHQWUDWLRQRIDQWLR[LGDQWVFRQVWLWXHQWV FDURWHQRLGV IODYRQRLGV
SKHQROLFDFLGVDQGDVFRUELFDFLGLQFUHDVHVGXULQJIUXLWPDWXUDWLRQ
WRJHWKHU ZLWK WKH DQWLR[LGDQW DFWLYLW\ GHWHUPLQHG in vitro >@
0RUHRYHUWKHDQWLR[LGDQWDFWLYLW\RICapsicumLVKLJKHUFRPSDUHG
WRRWKHUYHJHWDEOHV,QWKLVVHQVHDUHFHQWVWXG\E\0RUDOHV6RWRet 
alVKRZHGWKDWDPRQJFXOWLYDUVRIIUXLWVDQGYHJHWDEOHV
JURZQLQ$QGDOXVLD6SDLQUHGµ&DOLIRUQLD¶SHSSHU±
PPRO HT 7UROR[ J µ)LQR¶ OHPRQ ± PPRO HT
)H62 J DQG UHG RQLRQ ± PPRO HT 7UROR[J H[KLELWHG WKH KLJKHVW DQWLR[LGDQW FDSDFLW\ LQ WKH 7($& WUROR[
HTXLYDOHQW DQWLR[LGDQW FDSDFLW\ )5$3 IHUULF LRQ UHGXFLQJ
DQWLR[LGDQW SRZHU DQG 25$& R[\JHQ UDGLFDO DEVRUEDQFH
FDSDFLW\DVVD\V UHVSHFWLYHO\$VDQRWH WKLV UHGSHSSHU LVDQRQ
SXQJHQW DQG LWV PDLQ FRQVWLWXHQWV DUH K\GUR[\FLQQDPLF DFLGV DQG
IODYRQRLGJO\FRVLGHV >@+RZHYHU D SRWHQWLDO SURR[LGDQW HIIHFW
RICapsicumIODYRQRLGVPD\RFFXULQWKHSUHVHQFHRIPHWDOLRQVLQ
VRPH H[SHULPHQWV >@ &DSVDLFLQ KDV DOVR VKRZQ DQ DQWLR[LGDQW
SRWHQWLDO FRPSDUDEOH WR WKDW RIEXW\OK\GUR[\DQLVROH %+$ EHLQJ
DEOH WR SURWHFW WKH R[LGDWLRQ RI KXPDQ ORZ GHQVLW\ OLSRSURWHLQ
/'/LQKLELWFRRSHULRQLQGXFHGOLSLGSHUR[LGDWLRQGHFUHDVLQJWKH
IRUPDWLRQ RI WKLREDUELWXULF DFLG UHDFWLYH VXEVWDQFH 7%$56 >@
$QRWKHUVWXG\VXJJHVWHGWKDWWKHPDLQDQWLR[LGDQWFRPSRXQGVIURP
UHG KRW SHSSHU IUXLW C. annuum DUH VLQDSR\O DQG IHUXOR\O
JO\FRVLGHVDQGWKHPDLQFRPSRXQGIURPJUHHQSHSSHULVTXHUFHWLQ
O/UKDPQRVLGH WRJHWKHU ZLWK FDSVDLFLQ DQG GLK\GURFDSVDLFLQ
>@

6HYHUDOVWXGLHVKDYHH[DPLQHGWKHDQWLR[LGDQWDFWLYLW\RICapsicum
VSSRQKXPDQFHOOV,QWKLVFRQWH[W OLSLGSHUR[LGDWLRQLQGXFHGE\
DVFRUELF DFLG DQG IHUURXV VXOIDWH LQ HU\WKURF\WH PHPEUDQHV ZDV
IRXQGWREHLQKLELWHGE\DFWLYHSULQFLSOHVRIC. annuumVXJJHVWLQJ
DGHIHQVLYHPHFKDQLVPDJDLQVWIUHHUDGLFDOVDQGDSURWHFWLYHHIIHFW
RQHU\WKURF\WHLQWHJULW\>@7KHSKHQROLFJO\FRVLGHVLVRODWHGIURP
C. annuum IUXLW DQG WKHLU DJO\FRQHV ZHUH H[DPLQHG DFFRUGLQJ WR
WKHLU DQWLR[LGDQW DFWLYLWLHV DQG WKHLU SURWHFWLYH DELOLWLHV DJDLQVW ;
UDGLDWLRQ RQ KXPDQ FHOO O\PSKRF\WHV VKRZLQJ WKDW SKHQROLF
JO\FRVLGHVSUHVHQWKLJKHU;UD\UDGLRSURWHFWLYHDFWLYLWLHVWKDQWKHLU
DJO\FRQHV>@$QRWKHUVWXG\H[DPLQHG WKHDQWLR[LGDQWSURSHUWLHV
RIGLIIHUHQWIUDFWLRQRIPHWKDQROLFH[WUDFWRIXQULSHIUXLWSDUWRIWKH
$UHYLHZRICapsicumVSS Natural Product Communications9RO
C. annuum YDU conoides SODQW >@ 7KLV VWXG\ VKRZHG D GRVH
UHVSRQVLYH LQGXFWLRQ IRU DQWLR[LGDQW SURSHUWLHV RI VRPH IUDFWLRQV
ZKLFKPD\EHSRWHQW QDWXUDO DQWLR[LGDQW VXSSOHPHQWV IRU DQWLRUDO
FDQFHU FHOO WUHDWPHQW WKURXJK WKHLU REVHUYHG HIIHFW RQ GHFUHDVLQJ
FHOO YLDELOLW\ RI KXPDQ RUDO FDQFHU FHOOV &D >@ $QRWKHU
VWXG\ VKRZHG WKDW FDSVDLFLQGLUHFWO\ LQKLELWV WKHJURZWKRIKXPDQ
OHXNHPLF FHOOV WKURXJK R[LGDWLYH VWUHVV LQYROYLQJ SKRVSKRU\ODWLRQ
RI S DW 6HU UHVLGXH E\ 526 >@ 7KH ELQGLQJ DQG F\WRWR[LF
DFWLYLWLHVRIH[WUDFWHGSRO\SKHQROVIURPELRDFWLYHFRPSRXQGVRIC. 
annuum FRUUHODWHV ZLWK WKHLU FRQFHQWUDWLRQV >@ 0HWKDQROLF
H[WUDFWVIURPC. annuumKDYHEHHQUHSRUWHGWRLQKLELWK\GUR[\
QRQHQDO+1(LQGXFHGDQG+2LQGXFHG'1$GDPDJHRQKXPDQOHXFRF\WHV DQG KXPDQ FRORUHFWDO DGHQRFDUFLQRPD FHOOV +7
VXJJHVWLQJDUROHDVDQWLR[LGDQWDQGFDQFHUSUHYHQWLRQ>@

&RQFHUQLQJ WKH DQWLR[LGDQW DFWLYLW\ RI Capsicum in vivo D UHFHQW
VWXG\ E\ 0RULWWX et al >@ HYDOXDWHG WKH R[LGDWLYH VWDWXV RI C. 
annuumFY)LHVWDDWWZRULSHQLQJVWDJHLQ&'PLFH7KHLUUHVXOWV
VKRZHG WKDWDW WKHGRVH UHSRUWHGE\ WKH(XURSHDQ&RPPLVVLRQDV
WKH PHDQ GDLO\ FRQVXPSWLRQ RI FDSVDLFLQ WKH H[WUDFWV ZHUH ZHOO
WROHUDWHG LQGHSHQGHQWO\ IURP WKH ULSHQLQJ VWDJH 1R EHQHILFLDO
HIIHFWZDVVHHQLQWHUPVRIDQWLR[LGDQWDFWLYLW\EXWDWWKHVDPHWLPH
DQRQVLJQLILFDQWLQFUHDVHRI526SURGXFWLRQZDVREVHUYHG2QWKH
FRQWUDU\ FDSVDLFLQ PD\ LPSURYH WKH DQWLR[LGDQW VWDWXV LQGLUHFWO\
>@$VDQH[DPSOHLWZDVHYDOXDWHGDJDLQVWFDUERQWHWUDFKORULGH
LQGXFHG OLYHU LQMXU\ LQ UDWV WUHDWHG IRU  ZHHNV VKRZLQJ D
KHSDWRSURWHFWLYH HIIHFW via: GHFUHDVH RI WKH JHQHUDWLRQ RI
PDORQGLDOGHK\GH LQGXFWLRQ RI DQWLR[LGDQW V\VWHPV VXSHUR[LGH
GLVPXWDVHFDWDODVHDQGJOXWDWKLRQHSWUDQVIHUDVHDQGLQKLELWLRQRI
DFWLYHFDVSDVH>@

Chemopreventive activity 
&DSVDLFLQ KDV EHHQ ODUJHO\ VWXGLHG GXH WR LWV SRWHQWLDO WR LQGXFH
DSRSWRVLV LQ PDQ\ GLIIHUHQW W\SHV RI FDQFHU FHOO OLQHV LQFOXGLQJ
SDQFUHDWLF FRORQLF SURVWDWLF OLYHU HVRSKDJHDO EODGGHU VNLQ
OHXNHPLD OXQJ DQG HQGRWKHOLDO FHOOV ZKLOH QRUPDO FHOOV DUH
XQKDUPHG >@. +RZHYHU LWV UROH LQ WXPRULJHQHVLV UHPDLQV
FRQWURYHUVLDO EHFDXVH ERWK FDQFHU SUHYHQWLRQ DQG SURPRWLRQ KDYH
EHHQSURSRVHG>@7KHSURPRWHUHIIHFWVHHPVWREHUHODWHGWRWKH
FRQVXPSWLRQRIKLJKDPRXQWVRIFDSVDLFLQLQWKHGLHW,QWKLVVHQVH
D PHWDDQDO\VLV IURP  VXJJHVWHG D PRGHUDWH FDSVDLFLQ
FRQVXPSWLRQGXHWRWKLVGXDOUROH>@

,Q JHQHUDO LWV DQWLFDQFHU DFWLYLW\ LV WKURXJK WDUJHWLQJ PXOWLSOH
VLJQDOLQJSDWKZD\VDQGFDQFHU DVVRFLDWHGJHQHV DW GLIIHUHQW WXPRU
VWDJHV >@ 7KHVH PHFKDQLVPV KDYH EHHQ VWXGLHG in vitro DQG LQ
DQLPDOPRGHOVDVFRPPHQWHGEHORZ

$GRVHGHSHQGHQWDSRSWRWLFHIIHFWRIFDSVDLFLQRQKXPDQSDQFUHDWLF
FDQFHUFHOOVZDVDVVHVVHGLQDVWXG\SHUIRUPHGXVLQJin vitroDQGin 
vivo V\VWHPV >@ 7KLV VWXG\ VXJJHVWHG WKH LQYROYHPHQW RI
HQGRSODVPLFUHWLFXOXPVWUHVVLQWKHLQGXFWLRQRIDSRSWRVLVLQKXPDQ
SDQFUHDWLF FDQFHU FHOOV E\ LWV >@ 6WXGLHV SHUIRUPHG RQ WXPRUV
IRUPHG E\ KXPDQ SURVWDWH FDQFHU FHOO FXOWXUHV JURZQ LQ PRXVH
PRGHOV UHSRUWHG WKDW LW LV DEOH WR FDXVH DSRSWRVLV DQGNLOO SURVWDWH
FDQFHUFHOOV>@0RUHRYHUDQRWKHUPHFKDQLVPWRLQGXFHDSRSWRVLV
RI KXPDQ SDQFUHDWLF FHOOV LV WKURXJK WKH GHFUHDVH RI WKLRUHGR[LQ
H[SUHVVLRQ DQG GLVVRFLDWLRQ RI WKLRUHGR[LQDSRSWRVLV VLJQDO
UHJXODWLQJ NLQDVH  $6. >@ &DSVDLFLQ UHGXFHV WKH YLDELOLW\
SURSDJDWLRQ DQG LQGXFHV DSRSWRWLF GHDWK LQ SDQFUHDWLF
QHXURHQGRFULQHWXPRU1(7FHOOV,QDGGLWLRQLWDOVRFDXVHVORVVRI
PLWRFKRQGULDOPHPEUDQHSRWHQWLDOLQKLELWV$73V\QWKHVLVUHGXFHV
PLWRFKRQGULDO %FO SURWHLQ SURGXFWLRQ LQFUHDVHV F\WRFKURPH F
OHYHOV DQG PLQLPL]HV 526 JHQHUDWLRQ >@ $QRWKHU VWXG\ VKRZV
WKDWFDSVDLFLQOHDGVWRLQGXFWLRQRIDSRSWRVLVLQKXPDQOXQJFDQFHU
FHOOVDVZHOO>@ 

$ VWXG\ FRQGXFWHG E\ $PDQWLQL et al >@ VKRZHG WKDW
DGPLQLVWUDWLRQ RI FDSVDLFLQ SUHYHQWHG WKH SUROLIHUDWLRQ RI EDVDO
FDUFLQRPD %& FHOOV OLQHV via VWLPXODWLRQ RI WKH DXWRSKDJLF
SURFHVV DOWHULQJ UHGR[ KRPHRVWDVLV LQGXFLQJ PLWRFKRQGULDO
GHSRODUL]DWLRQ FKDQJLQJ DGHQRVLQH GLSKRVSKDWHDGHQRVLQH
WULSKRVSKDWH $'3$73 UDWLR DORQJ ZLWK DFWLYDWLQJ DFWLYDWHG
SURWHLQNLQDVH$03.SDWKZD\7KLVHQKDQFHGFDSVDLFLQLQGXFHG
FHOOGHDWKGHPRQVWUDWLQJWKDWFDSVDLFLQLQGXFHGDXWRSKDJ\DFWVDVD
SURVXUYLYDO SURFHVV LQ %& FHOOV 0RUHRYHU FDSVDLFLQWUHDWHG %&
FHOOV GLVSOD\HG W\SLFDO PHVHQFK\PDO IHDWXUHV RI WKH HSLWKHOLDO
PHVHQFK\PDO WUDQVLWLRQ (07 DV HORQJDWHG VKDSH DQG RYHU
H[SUHVVLRQ RI YLPHQWLQ Į DQG ȕ LQWHJULQ VXEXQLWV LQWHJULQOLNH
NLQDVH DQG WKH DQWLDSRSWRWLF %FO SURWHLQV ,W VWLPXODWHV
XSUHJXODWLRQ RI 'KK3WFK=HE PHPEHUV RI WKH +HGJHKRJ
VLJQDOLQJ SDWKZD\ LQFUHDVHV &' YDVFXODU HQGRWKHOLDO JURZWK
IDFWRU$ 9(*)$ DQG WLVVXH LQKLELWRUV RI PHWDOORSURWHLQDVHV
7,03DQGGHFUHDVHV&'DQGDFWLYDWHVOHXNRF\WHFHOODGKHVLRQ
PROHFXOH$/&$0P51$H[SUHVVLRQOHYHOV>@

$FDVHFRQWUROVWXG\FRQGXFWHGLQ,WDO\UHYHDOHGDSURWHFWLYHUROHRI
FKLOL DJDLQVW VWRPDFK FDQFHU >@ &DSVLFXP LV FRQVLGHUHG D
PHGLFLQDO SODQW HIIHFWLYH DJDLQVW JDVWULF FDQFHU LQ 0H[LFR >@
7KH IUXLW RI C. annuum SUHVHQW HOHYDWHG DFFXPXODWLRQ RI DUVHQLF
ZKLFKKDVEHHQUHSRUWHGWRVKRZDQWLFDQFHUDFWLYLW\>@6HYHUDO
VWXGLHV KDYH GHPRQVWUDWHG GRVHGHSHQGHQW LQKLELWRU\ HIIHFWV RI
FDSVDLFLQDJDLQVWVWRPDFK>@DQGFRORUHFWDOKXPDQFDQFHUV
>@ ,QKXPDQJDVWULFFHOO OLQHV FDSVDLFLQ LQGXFHVFHOOGHDWKYLD
EFOVHQVLWLYH DSRSWRWLF SDWKZD\ >@ RYHUH[SUHVVLRQ RI S
DQGRU FP\F JHQHV >@ DFWLYDWLRQ RI FDVSDVH >@ DQG
LQKLELWVFHOOSUROLIHUDWLRQE\F\WRFKURPHFUHOHDVH>@0RUHRYHU
FDSVDLFLQ HQKDQFHV WKH SRWHQWLDO HIIHFWLYHQHVV RI RWKHU
FKHPRWKHUDSHXWLFDJHQWVRQ.RUHDQKXPDQJDVWULFFDQFHUFHOOOLQH
LQFUHDVLQJ DSRSWRWLF FHOO GHDWK RI FLVSODWLQUHVLVWDQW JDVWULF FDQFHU
FHOOV DIWHU FRWUHDWPHQW ZLWK FLVSODWLQ >@ ,Q KXPDQ FRORUHFWDO
FDQFHU FHOOV in vitro FDSVDLFLQ VXSSUHVVHG FHOO SUROLIHUDWLRQ
LQYROYLQJ WKH VXSSUHVVLRQ RI WUDQVFULSWLRQDO DFWLYLW\ RI ȕFDWHQLQ
>@0RUHRYHUFDSVDLFLQSURYRNHVDSRSWRVLVFHOOGHDWKRQKXPDQ
FRORQ FDQFHU WKRXJKW WKH DFWLYDWLRQV RI FDVSDVH  DQG  DQG
GRZQUHJXODWLRQ RI DQWLDSRSWRWLF EFO DQG XSUHJXODWLRQ RI SUR
DSRSWRWLF ED[ SURWHLQV >@ )XUWKHUPRUH FDSVDLFLQ DOVR LQKLELWV
KXPDQFRORQFDQFHUviaLQGXFLQJFHOOF\FOH**SKDVHDUUHVWDQG
DSRSWRVLVVWDELOL]LQJDQGDFWLYDWLQJS>@

)XUWKHUPRUH FDURWHQRLGV LVRODWHG IURP WKH IUXLW RI UHG SDSULND C. 
annuum VKRZHG SRWHQW in vitro DQWLWXPRUSURPRWLQJ DFWLYLW\
WKURXJK LQKLELWRU\ HIIHFWV RQ (SVWHLQ%DUU YLUXV HDUO\ DQWLJHQ
DFWLYDWLRQ >@ $ SURWHLQ IUDFWLRQ FRQWDLQLQJ ',1* SURWHLQV
ZKLFK KDYH D JUHDW ELRORJLFDO LPSRUWDQFH GXH WR WKHLU DELOLW\ WR
LQKLELW FDUFLQRJHQLF FHOO JURZWK LV SUHVHQW LQ C. chinense >
@ 0RUHRYHU WKHVH SURWHLQV DOVR LQKLELW WKH JURZWK RI VHYHUDO
SODQWDQGKXPDQSDWKRJHQLFEDFWHULD>@
 
Anti-diabetic potential 
0DQ\ VWXGLHV KDYH UHSRUWHG ERWK in vitro DQG in vivo GLIIHUHQW
HIIHFWVRICapsicum RQJOXFRVHPHWDEROLVP6HOHFWHGSXQJHQWDQG
QRQSXQJHQW Capsicum YDULHWLHV KDYH VKRZQ KLJK DQWLR[LGDQW
DFWLYLW\ DQG DQ H[FHOOHQW LQKLELWRU\ SURILOH RQ FDUERK\GUDWH
GHJUDGLQJ HQ]\PHV VXFK DV ĮJO\FRVLGDVH ZKLFK LV UHODWHG WR
JOXFRVH DEVRUSWLRQ ,Q WKLV VWXG\ WKH PRVW DQWLGLDEHWLF SRWHQWLDO
ZDV VKRZQE\ WKH VZHHWYDULHWLHVQRW IRU WKHSXQJHQWRQHV >@
1HYHUWKHOHVV WKH FRPELQDWLRQ RI GLIIHUHQW FKLOLV DV LV KDELWXDO LQ
WKH GLHW VHHPV WR LQFUHDVH WKHVH DFWLYLWLHV >@ 5HJXODU
Natural Product Communications9RO 6DOHKLet al
FRQVXPSWLRQ RI KRW Capsicum VSS PD\ LPSURYH SRVWSUDQGLDO
JOXFRVHLQVXOLQDQGHQHUJ\PHWDEROLVP>@2WKHUVVWXGLHVKDYH
IRXQGWKDWC. chinenseKDEDxHURVKRZHGKLJKHUDFWLYLW\DJDLQVWĮ
DP\ODVHWKDQĮJOXFRVLGDVH>@7KHFUXGHH[WUDFWIURPGLIIHUHQW
YDULHWLHV RI Capsicum ROHRUHVLQ VKRZHG SRWHQW DQWLR[LGDQW DQG
DQWLGLDEHWLFDFWLYLWLHV>@,QWKLVVWXG\WKHDQWLGLDEHWLFHIIHFWZDV
DVVHVVHG DJDLQVW ĮDP\ODVH LQKLELWRU\ DFWLYLW\ >@ C. baccatum
VHHGVDOVR LQKLELWHGPDPPDOLDQĮDP\ODVHDFWLYLW\ >@$QRWKHU
VSHFLHV RI Capsicum C. frutescens SUHVHQWV DQWLR[LGDQW DQG
DQWLJO\FDWLRQ SURSHUWLHV >@ WKH DFFXPXODWLRQ RI DGYDQFHG
JO\FDWLRQ HQG SURGXFWV LQ WKH ERG\ LV DVVRFLDWHG ZLWK GLDEHWHV
PHOOLWXV

,Q KXPDQV WKH HIIHFW RI  J RI C. frutescens RQ SODVPD JOXFRVH
OHYHO ZDV VWXGLHG LQ  KHDOWK\ YROXQWHHUV E\ SHUIRUPLQJ WKH RUDO
JOXFRVH WROHUDQFH WHVW >@7KH UHVXOWV RI WKLV VWXG\ VKRZHG WKDW
WKH Capsicum GRVH GHFUHDVHG SODVPD JOXFRVH OHYHOV DW  DQG 
PLQXWHV DQG PRUHRYHU LQFUHDVHG SODVPD LQVXOLQ OHYHOV DW  
DQGPLQXWHV7KLVVWXG\FRQFOXGHVWKDWC. frutescensPLJKW
KDYH FOLQLFDO LPSOLFDWLRQV LQ WKH PDQDJHPHQW RI W\SH  GLDEHWHV
PHOOLWXV GHFUHDVLQJ SODVPD JOXFRVH DQG PDLQWDLQLQJ LQVXOLQ OHYHOV
>@ 6LPLODU HIIHFWV RI  J LQJHVWLRQ RI C. frutescens KDV EHHQ
UHSRUWHG RQ SODVPD JOXFRVH LQ KHDOWK\ 7KDL ZRPHQ >@
0RUHRYHU WKLV VWXG\ HYDOXDWHG WKH HIIHFW RI FKLOL SHSSHU RQ
PHWDEROLF UDWH LQ  ZRPHQ VKRZLQJ DQ LPPHGLDWHO\ LQFUHDVH RI
PHWDEROLF UDWH DIWHU LQJHVWLRQ DQG VXVWDLQHG XS WR  PLQ >@
+RZHYHU D UDQGRPL]HG FRQWUROOHG VWXG\ SHUIRUPHG ZLWK  P/
MXLFH RI C. annuum YDU grossum IRU FRQVHFXWLYH GD\V RQ 
VXEMHFWVZLWK W\SHGLDEHWHVPHOOLWXVXQGHU\RJD WKHUDS\VKRZHG
QR GLIIHUHQFH LQ EORRG JOXFRVH OHYHO IDVWLQJ RU SRVWSUDQGLDO
EHWZHHQFRQWURODQGH[SHULPHQWDOJURXSV>@,QWKHFDVHRIFKLOL
LWVFRQVXPSWLRQSURYRNHVDGHFUHDVHRILQVXOLQUHVLVWDQFHUHIOHFWLQJ
D SRVWSUDQGLDO KRPHRVWDVLV PRGHO DVVHVVPHQW RI LQVXOLQ UHVLVWDQFH
LQ D &KLQHVH SRSXODWLRQ >@ 7KH VXSSOHPHQWDWLRQ RI  PJG RI
FDSVDLFLQ IRU  ZHHNV LPSURYHG SRVWSUDQGLDO K\SHUJO\FHPLD
K\SHULQVXOLQHPLD DQG IDVWLQJ OLSLG PHWDEROLF GLVRUGHUV LQ ZRPHQ
ZLWKJHVWDWLRQDOGLDEHWHVPHOOLWXV >@2YHUSURGXFWLRQRI LQVXOLQ
DIWHU PHDOV FRXOG UHVXOW LQ LQVXOLQ UHVLVWDQFH FKLOL LQWDNH UHGXFHV
WKLV RYHUSURGXFWLRQ DQG PD\ UHGXFH WKH ULVN LQ LQVXOLQ UHVLVWDQFH
>@0RUHRYHUWKHW\SHRIFKLOLVPD\LQIOXHQFHLQVXOLQUHVLVWDQFH
PRUHWKDQWKHLUTXDQWLW\>@
 
Gastroprotective potential: anti-ulcer and antimicrobial activity 
*DVWURLQWHVWLQDOGLVHDVHVPD\EHFDXVHGE\YDULRXVIDFWRUVVXFKDV
DOFRKRO DFHWLF DFLG QRQVWHURLGDO DQWLLQIODPPDWRU\ GUXJV HJ
DVSLULQ LQGRPHWKDFLQ DQG LEXSURIHQ Helicobacter pylori JDVWULF
DFLG SHSVLQ DQG LQIODPPDWRU\ F\WRNLQHV 0RUHRYHU 526 DUH
NQRZQWREHLQYROYHGLQJDVWURLQWHVWLQDOGLVHDVHV>@

,QJHQHUDOVSLFHVKDYHEHHQUHFRJQL]HGIRUWKHLUGLJHVWLYHVWLPXODQW
DFWLRQ EHFDXVH WKH\ FDQ LQWHQVLI\ VDOLYDU\ IORZ DQG JDVWULF MXLFH
VHFUHWLRQDQGKHOSGLJHVWLRQZKHQWKHQHUYHFHQWHUVDUHVWLPXODWHG
E\WKHVHQVHRIVPHOODQGE\WKHSUHVHQFHRISXQJHQWSULQFLSOHVVXFK
DVFDSVDLFLQ>@7KHKRWCapsicumGLJHVWLYHVWLPXODWRU\DFWLRQLV
VXSSRVHGWREHUHODWHGWRWKHVWLPXODWLRQRIVDOLYDDQGELOHVHFUHWLRQ
DV ZHOO DV GLJHVWLYH HQ]\PHV DFWLYLWLHV RI WKH SDQFUHDV DQG VPDOO
LQWHVWLQH ,W DOVR VWLPXODWHV WKH VDOLYD SURGXFWLRQ DQG WKH VDOLYDU\
DP\ODVHDFWLYLW\ZKLFKKHOSVWRGLJHVWVWDUFKDVZHOODVWKHPXFRXV
PHPEUDQH SURGXFWLRQ LQ PRXWK WKURDW DQG JDVWURLQWHVWLQDO WUDFW
$QLPDO VWXGLHV KDYH IRXQG WKDW KRW Capsicum HQKDQFHV WKH IDW
GLJHVWLRQ DQG DEVRUSWLRQ LQ KLJK IDW IHG DQLPDOV WKURXJK WKH
VWLPXODWLRQRIWKHOLYHUWRVHFUHWHELOHULFKLQELOHDFLGV>@ 

&KLOL H[WUDFWV FDSVDLFLQ DQG LWV RWKHU SK\WRFKHPLFDOV UHJXODWH WKH
LQWHVWLQDOWUDQVSRUWV\VWHPIRUYDULRXVIRRGQXWULHQWVLQFUHDVLQJWKH
SHUPHDELOLW\RILQWHVWLQDOHSLWKHOLDOFHOOV>@DQGHQKDQFHWKHUDWH
RI JDVWULF HPSW\LQJ >@ ,Q YLHZ RI LUULWDQW DQG OLNHO\ DFLG
VHFUHWLQJQDWXUHSURYRNHGE\FKLOL LQJHVWLRQ LW LVEHLQJDYRLGHGLQ
SHUVRQV ZLWK XOFHUV C. frutescens H[WUDFW SUHVHQW FRQFHQWUDWLRQ
GHSHQGHQW F\WRSDWKLF HIIHFW RQ RUDO PXFRVDO ILEUREODVWV >@
+RZHYHU YDULRXV VWXGLHV ZLWK FKLOL H[WUDFW DQG FDSVDLFLQ KDYH
UHYHDOHG SURWHFWLYH UROHV YHUVXV LQMXULRXV LQIOXHQFH RQ JDVWULF
PXFRVD >@ 7KHUHIRUH WKH PHFKDQLVP LQYROYHG LQ JDVWULF
PXFRVDSURWHFWLRQE\FKLOLDQGLWVSK\WRFKHPLFDOFRQVWLWXHQWVPD\
LQYROYHWKHDFWLYDWLRQRIJDVWURLQWHVWLQDOWUDQVLHQWUHFHSWRUSRWHQWLDO
YDQLOORLGVXEW\SH7539DQWLR[LGDQWHQ]\PHVDQGLQKLELWLRQRI
LQIODPPDWRU\ IDFWRUV >@ &DSVDLFLQ LQKLELWV DFLG VHFUHWLRQ
SUHYHQWVDQGKHDOVXOFHUVE\GLVSRVLQJRIDFLGIURPWKHVWRPDFKE\
VWLPXODWLRQ RI DONDOL PXFXV ELFDUERQDWH VHFUHWLRQV DQG JDVWULF
PXFRVDOEORRG>@7UHDWPHQWZLWKUHGSHSSHUDQGFDSVDLFLQ
FRQWDLQLQJ UHG SHSSHU GHFUHDVHV G\VSHSWLF V\PSWRPV HSLJDVWULF
SDLQ IXOOQHVV QDXVHDV DQG KHDUWEXUQ LQ G\VSHSWLF DQG KHDUWEXUQ
SDWLHQWV >@ 0RUHRYHU FDSVDLFLQ GHFUHDVHV HVRSKDJHDO
V\PSWRPVLQGLIIHUHQWJDVWURHVRSKDJHDOUHIOX[GLVHDVHSDWLHQWVVXFK
DV%DUUHWW
VHVRSKDJXV>@

$Q HSLGHPLRORJLFDO VWXG\ SHUIRUPHG ZLWK  &KLQHVH SDWLHQWV
ZLWKSHSWLFXOFHUDQG0DOD\VLDQVDQG,QGLDQVFRQWUROVKDVIRXQG
WKDW FKLOL XVH KDV D SURWHFWLYH HIIHFW DJDLQVW SHSWLF XOFHU GLVHDVH
>@ $ SURVSHFWLYH VWXG\ RI  KHDOWK\ KXPDQ VXEMHFWV KDV
HYDOXDWHG WKH JDVWURSURWHFWLYH HIIHFW RI FDSVDLFLQ DJDLQVW WZR
PRGHOV RI LQGXFHG JDVWULF PXFRVDO GDPDJH E\ HWKDQRO RU
LQGRPHWKDFLQ>@7KHUHVXOWVRIWKLVVWXG\VKRZWKDWVPDOOGRVHV
RI FDSVDLFLQ  J P/ KDYH JDVWURSURWHFWLYH HIIHFW DJDLQVW
LQMXUHVE\HWKDQRORULQGRPHWKDFLQDQGVXJJHVWWKDWLVDWWULEXWHGWR
VWLPXODWLRQ RI WKH VHQVRU\ QHUYH HQGLQJV >@ 2WKHU VWXG\
SHUIRUPHGRQKHDOWK\YROXQWHHUVUHSRUWHGWKDWWKHDGPLQLVWUDWLRQ
RI  J FKLOL RUDOO\ ZLWK  P/ ZDWHU GHFUHDVHV WKH VHYHULW\ RI
DFXWH DVSLULQLQGXFHG JDVWURGXRGHQDO PXFRVDO LQMXU\ >@
0RUHRYHU FDSVDLFLQ KDV EHHQ GHVFULEHG DV D QHZ SRWHQWLDO
JDVWURSURWHFWLYH WKHUDSHXWLF GUXJ LQ KHDOWK\ KXPDQV LQ SDWLHQWV
ZLWK PXFRVDO GDPDJH DQG LQ GLVHDVHV UHTXLULQJ WUHDWPHQW ZLWK
QRQVWHURLGDODQWLLQIODPPDWRU\GUXJV>@

&DSVDLFLQ PD\ LQGXFH PRWLOLW\ LQ WKH JDVWULF DQWUXP GXRGHQXP
SUR[LPDO MHMXQXP DQG FRORQ ZKLFK KHOSV WR GLPLQLVK IXQFWLRQDO
G\VSHSVLD +RZHYHU FOLQLFDO VWXGLHV RQ LWV HIILFDF\ LQ JDVWUR
RHVRSKDJHDO UHIOX[GLVHDVH DQGG\VSHSVLD DUH OLPLWHG DQG WKHUH LV
OLPLWHG LQIRUPDWLRQ UHJDUGLQJ WKH HIIHFW RI FKURQLF FDSVDLFLQ
LQJHVWLRQ LQERWKGLVHDVHV6R D UDQGRPL]HGGRXEOHEOLQGHG VWXG\
LQ  IXQFWLRQDO G\VSHSVLD SDWLHQWV XVLQJ  PJ RI FDSVDLFLQ
LQJHVWLRQ IRU  ZHHNV GHPRQVWUDWHG WKDW LW VLJQLILFDQWO\ LPSURYHG
RYHUDOO V\PSWRPV RI HSLJDVWULF SDLQ IXOOQHVV DQG QDXVHD EXW QRW
HSLJDVWULF EXUQLQJ EORDWLQJ DQG EHOFKLQJ FRPSDUHG WR SODFHER
>@

)XUWKHUPRUH YDULRXV SK\WRFKHPLFDOV RI Capsicum VSS SUHVHQW
DQWLPLFURELDODFWLYLW\DQGKDYHEHHQGHVFULEHGDVSURWHFWRUVDJDLQVW
JDVWULF SDWKRJHQV > @ &KLOL LQKLELWHG WKH JURZWK RI
IRRGERUQH JDVWURLQWHVWLQDO SDWKRJHQV VXFK DV Salmonella 
typhimurium Listeria monocytogenes Bacillus cereus >@
Proteus mirabilis Pseudomonas aeruginosa S. aureus E. coli
>  @ DQG Vibrio cholerae > @ 0RUHRYHU
LVRODWHG FRPSRXQGV IURP FKLOL KDYH EHHQ IRXQG HIIHFWLYH DJDLQVW
IHZ W\SHV RI SDWKRJHQLF \HDVWV >  @ DQG IXQJL >
@H. pylori LVDQLPSRUWDQWFDXVDOIDFWRULQJDVWULFDQGGXRGHQDO
XOFHUVDQGLVDVVRFLDWHGZLWKWKHGHYHORSPHQWRIJDVWULFFDQFHUVIn 
vitro VWXGLHV VKRZHG WKDW FDSVDLFLQ LQKLELWHG WKH JURZWK RI WKLV
SDWKRJHQLFEDFWHULD>@VXJJHVWLQJ WKDWFKLOLFRXOGSURYH WR
EHDWKHUDSHXWLFDJHQWIRUH. pyloriLQGXFHGJDVWURLQWHVWLQDOGLVHDVH
$UHYLHZRICapsicumVSS Natural Product Communications9RO
Pain relief 
1DWXUDO FDSVDLFLQRLGV RI FKLOL SHSSHUV KDYH UHFHLYHG FRQVLGHUDEOH
DWWHQWLRQDV WRSLFDOSDLQUHOLHYHUV>@7KLVXQLTXHSURSHUW\
RIFDSVDLFLQKDVEHHQH[SORLWHGE\WKHXVHRIFUHDPVRLQWPHQWVDQG
SDWFKHVWRWUHDWPDQ\W\SHVRISDLQHVSHFLDOO\WKHQHXURSDWKLFW\SH
>@ 7ZR WULDOV SHUIRUPHG ZLWK WRSLFDO DSSOLFDWLRQ RI FUHDPV
FRQWDLQLQJ  >@ RU  >@ RI FDSVDLFLQ VKRZHG
DQDOJHVLF HIIHFW LQ  DQG  SDWLHQWV ZLWK RVWHRDUWKULWLV DQG
UKHXPDWRLGDUWKULWLVUHVSHFWLYHO\,QDVWXG\LQYROYLQJLQYHVWLJDWRUV
RI  VLWHV DQG  PHQ DQG ZRPHQ ZLWK SDLQIXO GLDEHWLF
QHXURSDWK\ WRSLFDO DSSOLFDWLRQ RI  FDSVDLFLQ UHGXFHG SDLQ
ZLWK VXEVHTXHQW LPSURYHPHQW LQ GDLO\ DFWLYLWLHV HQKDQFLQJ WKH
TXDOLW\RIWKHSDWLHQW
VOLIH>@7KHUHSHDWHGDSSOLFDWLRQRIDORZ
GRVH FDSVDLFLQ FUHDP  RU D VLQJOH DSSOLFDWLRQ RI D KLJK
GRVHSDWFKVHHPVWRSURYLGHDGHJUHHRIFKURQLFQHXURSDWKLF
SDLQUHOLHILQDGXOWV>@$VLQJOHDSSOLFDWLRQRIFDSVDLFLQ
SDWFK IRU  PLQXWHV SURGXFHG HIIHFWLYH SDLQ UHOLHI IRU XS WR 
ZHHNV LQ SDWLHQWV ZLWK QHXURSDWKLF SDLQ VXJJHVWLQJ WKDW KLJK
FRQFHQWUDWLRQFDSVDLFLQSDWKKDYHWKHDGYDQWDJHVRIORQJHUGXUDWLRQ
RI HIIHFW DQG ORZ ULVN IRU V\VWHPLF HIIHFWV >@ 0RUHRYHU
FDSVDLFLQFUHDPVDUHXVHGWRWUHDWSVRULDVLVUHGXFLQJLQIODPPDWLRQ
DQG LWFKLQJ > @ 7KH XVH RI  FDSVDLFLQ SDWFK KDV
GHPRQVWUDWHGLWVHIILFLHQWDQGVXVWDLQHGSDLQUHOLHI LQSRVWKHUSHWLF
QHXUDOJLDSDLQDSDLQIXOFRQGLWLRQ WKDWRFFXUVDIWHU UHDFWLYDWLRQRI
WKHGRUPDQWKHUSHV]RVWHUYLUXV>@+RZHYHUWKHVLGHHIIHFWVDUH
FRQVLVWHQWO\ KLJKHU LQ DOO VWXGLHV DERXW QHXURSDWKLF UHOLHI ZLWK
FDSVDLFLQEXWWKHVLJQLILFDQFHRIVDIHW\GDWDZDVQRWTXDQWLILHGDQG
LW LV QRW FOHDU LI WRSLFDO FDSVDLFLQ VKRXOG EH XVHG DV D ILUVWOLQH
WUHDWPHQW >@ ,Q IRFDO SDLQ FRQGLWLRQV FDSVDLFLQ PD\ EH JLYHQ
VXFFHVVIXOO\E\LQMHFWLRQWRNQRFNRXWQRFLFHSWRUVDQGDFKLHYHSDLQ
FRQWURO LQ VLQJOH GRVHV DSSOLFDWLRQV WR DOOHYLDWH WKH SDLQ FRQGLWLRQ
IRU PRQWKV LQ 0RUWRQ¶V QHXURPD DQG DUWKULWLV EXW LWV PDMRU
ZHDNQHVV LV WKH LPPHGLDWH EXUQLQJ VHQVDWLRQ ODVWLQJ PLQXWHV WR
KRXUV>@

7KH PHFKDQLVPV RI SDLQ UHOLHI DFWLRQ RI WRSLFDO FDSVDLFLQ LQYROYH
WKHWUDQVLHQWUHFHSWRUSRWHQWLDOFDWLRQFKDQQHOVXEIDPLO\9PHPEHU
7539DOVRNQRZQDVWKHFDSVDLFLQUHFHSWRUDQGWKHYDQLOORLG
UHFHSWRU > @ &DSVDLFLQ VHOHFWLYHO\ DFWLYDWHV 7539 &D
SHUPHDEOHFDWLRQLFLRQFKDQQHOZKLFKLVHQULFKHGDWWKHWHUPLQDOVRI
FHUWDLQQRFLFHSWRUV$FWLYDWLRQLVIROORZHGE\DSURORQJHGGHFUHDVH
UHVSRQVHWRQR[LRXVVWLPXOL>@
 
Potential role in the metabolic syndrome 
0HWDEROLF V\QGURPH LV UHIHUUHG WR WKH FOXVWHULQJ RI LQVXOLQ
UHVLVWDQFH K\SHUWHQVLRQ G\VOLSLGHPLD DQG REHVLW\ DQG WKLV
FRQGLWLRQKDVEHHQDVVRFLDWHGZLWKLQFUHDVHGULVNRIFDUGLRYDVFXODU
GLVHDVHV DQG W\SH  GLDEHWHV LQ DGXOWV Capsicum VSS DQG WKHLU
FRQVWLWXHQWV PD\ EH RI LQWHUHVW WR SUHYHQW RU WUHDW VRPH RI WKHVH
FRQGLWLRQVEHLQJUHYLVHGLQWKLVVHFWLRQ

7KH ULVN RI KDYLQJ PHWDEROLF V\QGURPH LV FORVHO\ OLQNHG WR
RYHUZHLJKW DQG REHVLW\ ,Q KXPDQV WKH SRWHQWLDO EHQHILWV RI
FDSVDLFLQRLGV IRU ZHLJKW PDQDJHPHQWV DUH WKH LQFUHDVH RI WKH
HQHUJ\ H[SHQGLWXUH WKH HQKDQFHPHQW RI OLSLG R[LGDWLRQ DQG WKH
DSSHWLWH UHGXFWLRQ >@ 7KH QXPEHU RI VWXGLHV RQ ZHLJKW
PDQDJHPHQW LV ODUJH ZKLOH WKH PHFKDQLVP RI DFWLRQ IRU DSSHWLWH
UHGXFWLRQKDVEHHQOHVVVWXGLHG,QWKLVVHQVHDUDQGRPL]HGGRXEOH
EOLQG SODFHERFRQWUROOHG VWXG\ SHUIRUPHG ZLWK  PRGHUDWHO\
RYHUZHLJKWVXEMHFWVVKRZHGWKDWFDSVDLFLQPJGD\LQFUHDVHG
IDWR[LGDWLRQGXULQJZHLJKWPDLQWHQDQFHZKLFKVHHPV WR OHDG WRD
GHFUHDVH LQ DSSHWLWH DV ZHOO DV D GHFUHDVH LQ IRRG LQWDNH >@ $
VWXG\WKDWLQYHVWLJDWHGWKHHIIHFWVRIUHJXODUFRQVXPSWLRQRIFKLOLRQ
in vitro VHUXP OLSRSURWHLQ R[LGDWLRQ LQ KHDOWK\ DGXOW PHQ DQG
ZRPHQ FRQFOXGH WKDW UHJXODU FRQVXPSWLRQ RI FKLOL UHVLVWV VHUXP
OLSRSURWHLQ R[LGDWLRQ >@ &RQYHUVHO\ DQRWKHU VWXG\ SHUIRUPHG
RQ ORQJ GLVWDQFH PDOH UXQQHUV  \HDUV RI DJH UHSRUWHG DQ
LQFUHDVHGFDUERK\GUDWHR[LGDWLRQDWUHVWDQGGXULQJH[HUFLVH>@

,Q VWXGLHV FRQGXFWHG LQ KXPDQV LW ZDV REVHUYHG WKDW UHG SHSSHU
LQGXFHG D UHGXFWLRQ RI ad libitum IRRG LQWDNH DQG DQ LQFUHDVHG
SRVWSUDQGLDOHQHUJ\H[SHQGLWXUHDQGOLSLGR[LGDWLRQ>@
$IWHUDFKLOLPHDODUHGXFHGHQHUJ\H[SHQGLWXUHZDVQRWHGLQDGXOW
PHQDQGZRPHQZLWKERG\PDVVLQGH[>@DQGSRVWSUDQGLDO
UHVSLUDWLRQTXRWLHQWZDVUHGXFHGE\>@7KLVUHGXFWLRQ
RQUHVSLUDWLRQTXRWLHQWZDVREVHUYHGLQGLHWDU\FRQVXPSWLRQRIFKLOL
DPRQJ KDELWXDO XVHUV DQG QRQXVHUV RI FKLOL >@ ,Q D VWXG\
SHUIRUPHGZLWKPHQDQGZRPHQ WKHH[SRVXUH WRFDSVDLFLQ
RUDO DQG JDVWURLQWHVWLQDO LQFUHDVHG VDWLHW\ DQG UHGXFHG FDORULF DV
ZHOO DV IDW LQWDNH >@ 0RUHRYHU RUDO H[SRVXUH SURYRNHG D
VWURQJHU UHGXFWLRQ VXJJHVWLQJ WKDW FDSVDLFLQ KDV VHQVRU\ HIIHFWV
>@ &DSVDLFLQ KDV EHHQ VKRZQ WR EH HIIHFWLYH RQ REHVLW\
PDQDJHPHQWLQVRPHVKRUWWHUPVWXGLHVKRZHYHUWKHORQJWHUPXVH
RIFDSVDLFLQPD\EHOLPLWHGE\LWVVWURQJSXQJHQF\>@$ODUJHU
LQFUHDVH LQ HQHUJ\ H[SHQGLWXUH ZDV REVHUYHG LQ PHQ DIWHU D PHDO
FRQWDLQLQJJRIUHGSHSSHUDQGWKHDXWKRURIWKLVVWXG\VXJJHVW
WKDW LW ZDV FDXVHG E\ EHWDDGUHQHUJLF VWLPXODWLRQ >@ &KLOL
FRQVXPSWLRQLQFUHDVHVGLHWLQGXFHGWKHUPRJHQHVLVLQDKLJKIDWDQG
FDUERK\GUDWHGLHW>@EXWZDVPRUHSURQRXQFHGLQLUUHJXODU
FRQVXPHUV RI FKLOL WKDQ KDELWXDO FRQVXPHUV >@ ,Q D ZHHNV
VWXG\DVXSSOHPHQWFRQWDLQLQJPJFDSVDLFLQPJJUHHQWHD
H[WUDFWDQGPJHVVHQFHRIFKLFNHQUHGXFHGERG\IDWFRQWHQWRI
IUHHOLYLQJ KHDOWK\ KXPDQ VXEMHFWV DSSUR[LPDWHO\  J DQG
LQFUHDVHVWKHUHVWLQJHQHUJ\H[SHQGLWXUH>@

$SRVVLEOHVROXWLRQWRDYRLGWKHSXQJHQF\RIFDSVDLFLQLQORQJWHUP
VWXGLHV LV XVH RI QRQSXQJHQW DQDORJV7KH HIIHFW RI &+ VZHHW
SHSSHU D QRQSXQJHQW FXOWLYDU RI UHG SHSSHUZDV LQYHVWLJDWHG RQ
R[\JHQ FRQVXPSWLRQ DQG ERG\ WHPSHUDWXUH LQ  KHDOWK\
YROXQWHHUV $V D QRWH LW SUHVHQWV FDSVLDWH ZKLFK KDV D VWUXFWXUH
VLPLODUWRFDSVDLFLQEXWZLWKRXWSXQJHQF\>@7KHUHVXOWVRIWKLV
VWXG\ VKRZHG WKDW WKLV W\SH RI SHSSHU LQFUHDVHG WKHUPRJHQHVLV
IRUHKHDG ERG\ VXUIDFH DQG QHFN WHPSHUDWXUH DQG HQHUJ\
FRQVXPSWLRQ >@ 7KH HIIHFWV RI  PJ FDSVDLFLQRLGV LQJHVWLRQ
H[WUDFWHGIURPSHSSHUIUXLWYDULHW\&+VZHHWZHUHH[DPLQHGLQ
D VWXG\ RQ HQHUJ\ H[SHQGLWXUH WR DQDO\]H LWV UHODWLRQ RQ EURZQ
DGLSRVH WLVVXH LQKHDOWK\PHQ >@7KH UHVXOWV VXJJHVWHG WKDW
FDSVDLFLQRLGVLQFUHDVHHQHUJ\H[SHQGLWXUHWKURXJKWKHDFWLYDWLRQRI
EURZQDGLSRVHWLVVXH>@

+RZHYHUWKHHIILFDF\RIWKHVHELRDFWLYHFRPSRXQGVLQZHLJKWORVV
LV QRW FRQFOXVLYH ,Q IDFW QR VROLG HYLGHQFH VKRZV WKDW FDSVDLFLQ
LQJHVWLRQ SURYRNHV ZHLJKW ORVV EXW WKHUH LV D SRVLWLYH FRUUHODWLRQ
EHWZHHQ FDSVDLFLQ DQG D GHFUHDVH LQ ZHLJKW UHJDLQ >@ 0HDQ
VKRUWWHUP VWXGLHV KDYH GHPRQVWUDWHG DQ LQFUHDVH LQ GLHWLQGXFHG
WKHUPRJHQHVLV DQG D GHFUHDVH LQ WKH UHVSLUDWRU\ TXRWLHQW
LPPHGLDWHO\ DIWHU D PHDO LQ ZKLFK FDSVDLFLQ ZDV VXSSOHPHQWHG
<RVKLRNDet al/RQJWHUPVWXGLHVWKUHHPRQWKVVKRZHGD
OLPLWHGHIIHFWRQZHLJKWUHJDLQDIWHUDPRGHORIZHLJKW ORVV>@
7KHHIIHFWRQHQHUJ\H[SHQGLWXUH LVPDUJLQDODURXQGNFDO GD\
>@ 7KHVH UHVXOWV ZHUH WKH EDVLV RI WKH (XURSHDQ )RRG 6DIHW\
$JHQF\ UHSRUW >@ WR DVVXPH WKDW WKH FRQVXPSWLRQ RI FDSVDLFLQ
KDVQRHIIHFWRQERG\ZHLJKWPDLQWHQDQFHDIWHUZHLJKWORVV

%RWK FDSVDLFLQ DQG FDSVDLFLQRLGV DUH FDSDEOH RI LQFUHDVLQJ WKH
ZKROHERG\HQHUJ\H[SHQGLWXUHDQGUHGXFHWKHERG\IDWviaEURZQ
DGLSRVH WLVVXH VWLPXODWLRQ WKURXJK WKH VSHFLILF UHFHSWRU 7539
LQFUHDVLQJ WKH VWDPLQD FRQVXPSWLRQ DQG GHFUHDVLQJ ERG\ IDW
PRGHVWO\ EXW FRQVLVWHQWO\ >@ %HVLGHV RWKHU IDFWRUV WKH trans
GLIIHUHQWLDWLRQ RI PHVHQFK\PDO VWHP FHOOV LQWR DGLSRF\WHV LV DQ
Natural Product Communications9RO 6DOHKLet al
DGGHG GHWULPHQWDO IDFWRU WKDW PD\ FDXVH WKH LQWHQVLILFDWLRQ RI
REHVLW\ 7KXV ,EUDKLP et al >@ KDYH UHFHQWO\ GHWHUPLQHG
ZKHWKHUFDSVDLFLQLVFDSDEOHRILQKLELWLQJWKHGLIIHUHQWLDWLRQRIERQH
PDUURZ PHVHQFK\PDO VWHP FHOOV %06&V WR DGLSRF\WHV in vitro
%06&V ZHUH H[SRVHG WR GLIIHUHQW FDSVDLFLQ FRQFHQWUDWLRQV IRU D
SHULRG RI  GD\V IROORZLQJ  GD\V RI DGLSRJHQLF LQGXFWLRQ 7KH
FDSVDLFLQH[SRVHGFHOOVZHUHFROOHFWHGDWWKUHHGLIIHUHQWWLPHSRLQWV
DQGGD\VDQGVXEMHFWHGWRYDULRXVDQDO\VHV$IWHUFDSVDLFLQ
H[SRVXUHGRVHDQG WLPHGHSHQGHQW UHGXFWLRQ LQ FHOOYLDELOLW\DQG
SUROLIHUDWLRQ ZDV REVHUYHG LQ %06&V ,QWHUHVWLQJO\ DOWKRXJK
FDSVDLFLQ LV FRQVLGHUHG DQ DQWLR[LGDQW FRPSRXQG LW LQFUHDVHG WKH
SURGXFWLRQRI526DQG516LQRUGHU WRLQGXFHFHOOF\FOHDUUHVWDW
** DORQJ ZLWK LQFUHDVHG DSRSWRVLV &DSVDLFLQ H[SRVXUH
VLJQLILFDQWO\ LQKLELWHG WKH HDUO\ DGLSRJHQLF GLIIHUHQWLDWLRQ
OLSRJHQHVLV DQG PDWXUDWLRQ RI DGLSRF\WHV ZLWK FRQFRPLWDQW
UHSUHVVLRQRI33$5Ȗ&HQKDQFHUELQGLQJSURWHLQV&(%3ĮIDWW\
DLG ELQGLQJ SURWHLQ )$%3 DQG VWHDUR\O&R$ GHVDWXUDVH
6&'&DSVDLFLQEDVHGVWLPXODWLRQIRU526DQG516SURGXFWLRQ
SRWHQWLDOO\ LQKLELWV WKH DGLSRJHQLF GLIIHUHQWLDWLRQ RI PHVHQFK\PDO
VWHP FHOOV via PDQ\ GLIIHUHQW SDWKZD\V i.e. DQWLSUROLIHUDWLYH
DSRSWRWLFDQGFHOOF\FOHDUUHVW>@

6HYHUDO VWXGLHV KDYH GRFXPHQWHG WKH EHQHILFLDO LQIOXHQFH RI
FDSVDLFLQ RQ OLSLG PHWDEROLVP HVSHFLDOO\ DV DQ
DQWLK\SHUFKROHVWHUROHPLF DJHQW DQG DQWLGLDEHWLF SURSHUWLHV
FRPPHQWHG EHIRUH ,Q WKH REHVH GLDEHWLF PRGHO RERE PLFH
FDSVDLFLQ  LQ WKH GLHW IRU  ZHHNV VLJQLILFDQWO\
VXSSUHVVHG WKH HQKDQFHPHQW LQ IDVWLQJ EORRG JOXFRVH DV ZHOO DV
DOVR LQFUHDVHG WKH LQVXOLQ OHYHOV0RUHRYHU FDSVDLFLQ VLJQLILFDQWO\
LQFUHDVHG WKH IHFDO EXW\UDWH DQG SODVPD WRWDO */3 OHYHOV EXW
GHFUHDVHGSODVPDWRWDOJKUHOLQ71)Į,/ȕDQG,/OHYHOV>@
&DSVDLFLQDOVRUHGXFHGERG\ZHLJKWvia DFWLYDWLQJWUDQVLHQWUHFHSWRU
SRWHQWLDO YDQLOORLG  7539 FDWLRQ FKDQQHO LPSURYLQJ JOXFRVH
WROHUDQFHXSUHJXODWLQJWKHH[SUHVVLRQRI0XFLQJHQH0XFDQG
DQWLPLFURELDOSURWHLQJHQH5HJJLQWKHLQWHVWLQHRI&%/PLFH
>@ ,Q DWKHURVFOHURWLF SODTXH PLFH WUHDWPHQW ZLWK
GLK\GURFDSVDLFLQVXSSOHPHQWDWLRQPRPHQWRXVO\VKRZHGVLJQLILFDQW
UHGXFWLRQ LQ FHOOXODU FKROHVWHURO FRQWHQW HQKDQFHPHQW LQ DSR$
PHGLDWHG FKROHVWHURO HIIOX[ ,Q DGGLWLRQ LW DOVR ORZHUHG WKH ORZ
GHQVLW\ OLSRSURWHLQ SODVPD WULJO\GHULGHV YHU\ ORZ GHQVLW\
OLSRSURWHLQ LQWHUOHXNLQ ,/ LQWHUOHXNLQEHWD ,/ȕ &
UHDFWLYH SURWHLQ &53 DQG WXPRU QHFURVLV IDFWRU 71)Į OHYHOV
ZKHUHDV LW HQKDQFHG KLJK GHQVLW\ OLSRSURWHLQ >@ 0RUHRYHU
FDSVDLFLQ KDV VKRZQ WR EH K\SRWULJO\FHULGHPLF WKXV SUHYHQWLQJ
DFFXPXODWLRQRI IDW LQ OLYHUXQGHUDGYHUVH VLWXDWLRQVE\HQKDQFLQJ
WULJO\FHULGH WUDQVSRUWRXWRI WKH OLYHUDOVR LQDQLPDOPRGHOV >@
$OVR LW KDV EHHQ UHSRUWHG WKH FDSDFLW\ RI FDSVDLFLQ WR UHGXFH
DGLSRVLW\LQUDWV

&RQFHUQLQJFDUGLRYDVFXODUHIIHFWVDUHFHQWVWXG\SHUIRUPHGRQDUDW
PRGHORIPHWDEROLFV\QGURPHVXJJHVWHGWKDWFDSVDLFLQPJNJ
ERG\ ZHLJKW IRU  G SURPRWHG JOREDO LPSURYHPHQW RI
FDUGLRYDVFXODU DXWRQRPLF FRQWURO ,W GHWHUPLQHG KHDUW YDULDELOLW\
LPSURYHPHQW LQFUHDVHG YDVFXODU V\PSDWKHWLF GULYH DQG LQFUHDVHG
ĮLQGH[ VSRQWDQHRXV EDURUHIOH[ VHQVLWLYLW\ +RZHYHU WKLV
WUHDWPHQWGLGQRWLPSURYHOLSLGDQGJOXFRVHDEQRUPDOLWLHV>@
Other potential health benefits 
&DSVDLFLQRLGVDQGRWKHUELRDFWLYHFRPSRXQGVIURPCapsicumVHHP
WRKDYHRWKHUKHDOWKEHQHILWVZKHQDVVD\HGLQDQLPDOPRGHOV 
 $ VXSSOHPHQWDWLRQ ZLWK FDSVDLFLQ PD\ LPSURYH SK\VLFDO
DFWLYLWLHV LQFOXGLQJJULGVWUHQJWKDQGHQGXUDQFHSHUIRUPDQFH
E\ LQFUHDVLQJ OLYH JO\FRJHQ FRQWHQW $OVR LW FDQ DPHOLRUDWH
VRPH H[HUFLVHLQGXFHG UHODWHG IDWLJXH SDUDPHWHUV LQ DQLPDO
VWXGLHV>@
 7KHSUHVHQFHRIKRWFKLOLHVLQWKHQRUPDOGLHWKDVEHHQUHODWHG
WRDEHWWHULURQVWDWXVLQWKHSRSXODWLRQ>@
 &DSVDLFLQRLGVEXWQRWFDSVLQRLGVPD\GHFUHDVHWKHWRWDOSODVPD
FKROHVWHUROUHGXFHWKHIRUPDWLRQRIDWKHURVFOHURWLFSODTXHDQG
UHOD[ WKH DRUWLF DUWHU\ LQFUHDVLQJ WKH IHFDO H[FUHWLRQRI DFLGLF
VWHUROV LQ KDPVWHUV IHG ZLWK GLHWV FRQWDLQLQJ FDSVDLFLQRLGV
0RUHRYHU LW PD\ PRGXODWH SODVPD OLSLGV DQG SRVVHVV
EHQHILFLDOYDVFXODUDFWLYLW\>@
 $ VWXG\ DLPHG WR H[DPLQH YDULRXV WUHDWPHQWV IRU NQHH
RVWHRDUWKULWLVRQROGHUKXPDQVUHSRUWHGWKDWFDSVDLFLQRUDOO\RU
ORFDOO\ UHGXFHV UKHXPDWRLG DUWKULWLV SDLQ LQIODPPDWRU\ KHDW
DQG QR[LRXV FKHPLFDO K\SHUDOJHVLD >@ ,Q KXPDQ
SRO\PRUSKRQXFOHDU OHXNRF\WHV FHOOV LW LV UHSRUWHG WKDW
FDSVDLFLQ PRGXODWH OLSR[\JHQDVH WKH NH\ HQ]\PH LQYROYHG
LQWKHELRV\QWKHVLVRIWKHLQIODPPDWRU\PHGLDWRUVOHXNRWULHQHV
>@

&RQFOXVLRQV
7KLV UHYLHZ KLJKOLJKWV WKDW Capsicum DQG GLHWDU\ FDSVDLFLQRLGV
KDYHLQWULJXLQJSRWHQWLDOIRUKHDOWKSURPRWLRQ,QWKLVVHQVHVHYHUDO
VFLHQWLILFVWXGLHVKDYHSURYLGHGHYLGHQFHIRUWKHLUEHQHILFLDOHIIHFWV
in vitro in vivo DQG LQ KXPDQV DJDLQVW FDQFHU GLDEHWHV
JDVWURLQWHVWLQDO GLVHDVHV DQG SDLQ 0RUHRYHU WKH PXOWLIXQFWLRQDO
SURSHUWLHVRICapsicum DQGFDSVDFLQVHHPWREHSURPLVLQJIRU WKH
SUHYHWLRQWUHDWPHQW RI WKH PHWDEROLF V\QGURPH 7KLV LQFOXGHV
ZHLJKW PDQDJHPHQW SURSHUWLHV DQWLGLDEHWLF SRWHQWLDO
K\SRFKROHVWHUROHPLF DQG K\SRWULJO\FHULGHPLF DFWLYLW\ DQG
EHQHILFLDOFDUGLRYDVFXODUHIIHFWV$OWKRXJKPRVWRIWKHVHVWXGLHVDUH
VWLOOQRWFRQFOXVLYHDQGRQO\IRFXVHGRQFDSVDLFLQWKH\PD\EHWKH
EDVLVRIWKHIRUPXODWLRQRIQHZSKDUPDFRORJLFDODFWLYHLQJUHGLHQWV
WR EH XVHG LQ SKDUPDFHXWLFDOV DQG IXQFWLRQDO IRRGV 7KLV DOVR
UHTXLUHVWKHGHILQLWLRQRIWKHGRVHDQGWDUJHWSRSXODWLRQ
7KH DSSOLFDWLRQ RI SK\WRFKHPLFDOV GHULYHG IURP Capsicum SODQWV
IRU IRRG SUHVHUYDWLRQ DQG VDIHW\ LV DOVR SURPLVLQJ &RXSOLQJ IRU
H[DPSOH FDSVDLFLQ DQG GLK\GURFDSVDLFLQ ZLWK QRQWKHUPDO
SURFHVVLQJPHWKRGVZLWKRWKHUQDWXUDO DQWLPLFURELDOV RU VDOWPD\
SURYLGH WR FRQVXPHUV ZLWK VDIHU SURGXFWV ZKLFK GR QRW FRQWDLQ
FKHPLFDO SUHVHUYDWLYHV 1HYHUWKHOHVV WKH UHTXLUHG GRVHV WKH
SURFHVVLQJWLPHRIWKHDSSOLHGQRQWKHUPDOPHWKRGDQGWKHVHQVRU\
SURSHUWLHV VKRXOG EH HYDOXDWHG LQ HDFK IRRG 7KLV LV DQ DYHQXH RI
IXWXUH UHVHDUFK RI RWKHU QRQSXQJHQW Capsicum FRQVWLWXHQWV WKDW
GHVHUYHIXUWKHUVWXGLHV

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